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ABSTRACT 

Intended primarily for use by individuals acout to 
. assQ«e responsibility for the implementation of field trials and 
demonstration projects built around interactive telecommunication 
systems, thl^ tfeport provides bri^f descriptions of 20 teleaedicine 
' projecta, 12" teleconferencing projects^ , and seven involving two-i»ay - 
applications of cable television; ^thtee case studies providing fuller 

r descriptions of the nursing Home~ Telemedlclne Project in Boston, 
'Hassachuseitts, the Educational Telephone Netnorlc a« the University of 
• siscQnsin-Extenslon, and the Peoj^lz^nteractlve Cable lelevision 
Project; and discussions tased on «ie findings of this study • ' ' 
including research context and objectives, neTeds assessme^rt and ; 
project plaining, system installation, users, implementation process 
. management, Ind conclusions reached. A bibliography <^ 35 a,teas is 
attached. (CHC) . • 



* Re production 8 supplied by EDRS are the best that can be sade ♦ 

* £roi flTe original docusent. ♦ 

O . ' . 

ERLC . • ' 



* 



us OEPAHTMENTOF HEALTH 
, / EOUCAHON* WELFARE 

NAUOHALIt^TlTUTEOt 
EOMCATlQtf , 




IMPLEMENTING . ;- 

INTERACTIVE - TELECOMMUNICATIONS* 

SERVICES 
r 



Final Report on Problems Which Arise. 
During Inipi<«eRtAtion of Field 
Triils and Demonstration Projects ■ ' 



By. . . 

Martin C.J. Elton and John Carey. , 



ERIC 



The Alternate Media jCenter 
Schopl of the Arts 
New York University ■ 
144 Bleecker Street 
New York,. N.Y. 10012 



it 



\ 



3 



"PERMISSION to BEPRbDUCE THIS 
MATERIAL HAS BEEN GRANTED BY 

Martin C,J; Elton 
John Carey 



TO THE EDCfCAtJk)NAL RESOURCES 
ItJFORMA'YiCN QENTER (ERIC) 



ft 



/ 

CONTENTS 



PREFACE ..iii 

/ * 

CHAPTER,], ^ \ ' , ' • 

Introduction ^ 1 



* ChAWER 2 



Glossary of Projects • • . • 5 



* Case Studies 



CHAPTER 3 , ' 

The Nursing Hcfme Telemedicine .Rroject , ' ' ^ . 

in Boston, Massachusetts iS 

Chapter 4 " • ■ : 

Th^ Educational Telephpne Network at the 

Ujiiversity of Wisconsin-Extension ...... 25' 

CHAPTER 5 ' ' 

Peoria Interactive Cable Television Proj^t .... 34 



General Findings ' 



9 



1 



CHAFrfciR.e . - ' ' 

Resec^rch Context and . Obiect i ves . . ^ 41 

CHAPTER 7 '- , ■. 

Needs Assessment an<^ Project Planning 48 



CHAPTER 8 ■ . ^ ■ 

Iristalling the System % 

• • • ' 

. CHAPTER 9 , • ' ' V 

Users ' . . >r . . 

CHAPTER 10 * V ' ^ 

Management 'of the Implementation Process • • • , 
' - • 

" CHAPTER 11- f ^ 

Conclusion ^ 

REFJIFENCES - .> ^ • • ■ 



J 



II 



ERIC ' 



r 
I 

' \ PREFACE f'f ' ' 

This 'repprt, draws upon experience, insight, and 
analysis most .geherously provided by a great number of 
people: . those who had conducted the projects we chose to 
review; thbse who commented upon an earlier working paper; 
stratego^cally located federal officials who responded -to our 
requQjSts for -information and .vvarious members of the tele- 
communications and other research communities,/ Wte • do not 
acknowledge them * ind ividually only because a list of mor^. 
than one hundred names would be indigestible *^nd it would be 
^ftfair to single out a few. Our colleagues Reh Burns, Eileen 
Conneii, and 'Ben Park made , substantial contributions to this 
stud^, as did Bob Johan§en, Dick Orr, Marty Robbins, and 
Pf?rcy Tannenbaum who acted as consultants. 

The project was funded by the National Science 
Foundation under grant number APR-77-18697. We arxg most 
grateful for the- interest and support, of Dr. Charles 
Brownsliein . a^ program manager. Responsibility ^for any 
shprtcomih^s ^in the project and for the interpretation 
offered in this report rests' solely with the siuthors. 

iii • • 



^ CHAPTER ONE 



Introduct ion 



Introducing a new telecommunication system is a much 
.more complex* 'and difficult undertaking than is generally 
acknowledged in the report literature. Indeed, pro:)ect 
repqrtS very rarely' discuss the problems which ^were 
encounte^^ed -during^ the implementation of field trials and 
demonstration* projects. 

Lack 'Of .appreciation for such difficulties is doubly 
untortunat-e. On the part of initiators of field trials and 
their sponsors, it makes failure more* likely. On th^ part of 
outside observers, it makes -it harder to ^ understand past 
patterns of success and failure. * • • 

^ This report treats' probierrvs arising in- the 
irapleiitentatidn o.f * fiel^ trials and demonstration projects 
built around interactive telecomjnunicat ion systems. It is 
intended primarily for individuals who are about to assume 
responsibility 'for t;he implementation of suc^ projects. For 
'this reason, it ^emphasizles thqse practical issues and 
problem^' which a manager j.$ likely to encounter in getting a 
'fielrd, trialffof' dempnstraition project up and going. The 
secondary airdience' for- tne report includes policymakers and 
reseaj-cher^^who ^are concWned with' implementation ^problems 
because they may intluertce^ research findings; inform policy 
decisions; a-nd/or present good research '^and policy studies 
from 'ever * taking place. \ ' 

' ^ .. '. 




The purpose .OL our-, study wab Lo ^ learrr t^om t hi^ 
implementation of*past projects and to synthesize tindings in 
a way -which would be useful to future projects. It wa^ not 
our purpose to condu?:t a critical evalua-tion. (Occasionally/ 
in our analysis, ft was* helptul, to distinguish Between 
projects which were f and were not , successful ly implemented / 
In such cases our •criterion wag whether the process 9f 
implementation was considered a success .by the mitiato^rs of 
the project in question.) * * . 

Finding^., are based on a review of approximately 45 U.S. 
based interactive telecommunication^ projeoVs'. Most were 
tield. trials * and demonstration projects, although a few 
others wer.e added for purposes of .comparison.^ Chapter Two 
oi this report, titled Glossary of Projects, provides a list 
ot the projects,, together with a few basic facts about each. 

' The projects to which we directed our study fell into 
three groups, generally 'referred to as , telemedicine , 
tcleconterencxng , and two-way applications of cable tele - 
vision. The descriptors are reasonable 'in that they identify 
ciu^sters which have a clear meaning to most people who are 
working in the ti.eld. They are, however, unsuitable for 
tlassi t ica tory purposes since they are of different logical 
types. Many projects would be listed under more than one 
headingy Telem edic in e' refers primarily to th& activity whifh 
gcnf.rates a need tor communication, i.e., delivery of health 
care^. fcixisting telemedicine projects employ a^^variety of 
interactive media to deliver health care and provide^ 
training. . ^ 



-^Kor example, the 'dow ^Chemical, ERDA, - First National 
City Bank, and GSA teleconferencing serviced and the Irvine 
Two-Way Cable VProject were • intended only to meet need§ 
arising*'in a service context. ~ - * 



^ '-Te leconferenc ing refers to the use to which tne 
teiecomTnunication sy^em is put, i.e,, discussion among thre^ 
or more people at two or more locations. ^ Teleconferencing 
may involve educational, administrative, sales or othei? 
activities an^it, too, may be conducted through a yarlety ot 
interactive media. 

As it suggests, the terVn t wo-way, appl icatioris of cable 
televisio n^ refers ta the me^ns by which the communication is 
transmitted. The applications may arise in the delivery of 
health care, educational, legal, or other services. 

Since the term i mpl^mentat^io n |is used differently in 
different fields, our own usage *may\ require clarification. 
We refer to the process, which starts witjh the outline design 
o'f a telecommunication field trial or* demonstrab»ion project 
. (\^h as is typically found in a proposal for funding) and 
continues through the more detailed design, installation, and 
modification of tihe technical system, ending when utilization 
of the system is sufficient to meet the project's obijectives 
(or when • the project is abandoned). In .this siensc, 
implementation is a broadly defined, mult i-phased ' process 
encompassing social, technical, and organizational aspects,. 
The implementation period may. vary from several weeks to a 
few years. 

We use the term system in several ways: referring to 
the technical system; to the . larger system which also 
inclucles the people using the equipment to provide a service; 
an^ to the organizational or community systems of which 
interdependent groups of users are the components. Vve use 
the tetm g ervice in referring both to the communications' 
service made possibly by the tel-ecommun icat ion system aiW the 
highetJ level service, e.g., health care, which generates the 
need for communication. ^ The context will ma)^ the particular 
usag.e of system or serv ice clear. 



Specilic sourCos ot intormation'^'lor our .study were as 

tbllQws: (1) research papers and cither ceports issuing from 

the projects In our sample;^ (2) face-to-face meetingis with 

project managers and other*, staff at piore than 50% of the 

projects mentioned in the' GlosSiary; (3) a questionnaire to 

all the projects (over 70% responded); {\) written and verbal 

reactions to a ^working paper issued halfway through the 

^ogecC ; ( 5)^ the research literature in this and closely 

related fields , and ; ( 6 ) meetings wi th consultants to, oiir 

project. The gathering of data was terminated in the ^summer 

ot 1^7b. Results of the study have already ' been*,^deiy 

'disseminated/ particularly through an e^arli'^^r — >wprking 
2 - . ' ^ .... 

i^aper and a draft . of this final report pr.inted in 
October 1979 • 

This report is presented in narrative form to make it 
as readable as possible., Supporting evJ.dence, further dis- 
cussion of some theoretical points, qitatipns from research 
, l?.teratiur'e , and comments by readers about the earl ie.r working 
paper are presented in a forthcoming suppleme-nt Which is 
.written as a commentary Orpon,^ this report. 

It will pjrobably be uselul for us to provide some 
'readers with" fuller descriptions bf a few projects, sfc) as*" to 
illustrate the contexts witt^in which implementation issues^ 
arise. 'Chapters 'Three, Four> and Eivie each provide one^ such 
case* study. These three studies are not intended to be 
representative; there is -no way that such a small- number 
could be. No significance should be read into the fact that 
administrative teleconferencing is omitted; nor into the fact 
that the two-way television application was ab^andoned, while 
the two audio applications were successful. 

. , ■ ^ ... s) . 

^ iTitecact ive Telecommun i cation Systems; 'A Worki ng 
Pa^r on Imp lem e nta tion Pro'blems, Martin Elton and, John 
Carey', The Alternate Media Center , Februa^ry 1978. 



CHAPThiR TWO 
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^ Glossary_o i^£PI^_ct ? 



ji ■ fhe projects on which .our stucfy drew are lis^ted below 
in alphab.etical order by'' state or region. 



. • Tel e med icine 
1. Alasfka ATS-e' Health Care Delivery 



3. 



Demonstra t i on . 

the 



Multi-Site, interactive television via satellite tor 
delivery of health services and training. - Information 
Contact:' Martha Wilson, M.D., Alaska Area Native Health 
Service, P.O. Boxy-741, Anchorage, Alaska 99510"t 
V eterans Admin istrati ion . ATS - 6_ H e alth Care Experime nt i n 
Appalachia . . Multi-site, interactive television via 
sate^iiitfe, for the delivery of health services^ * grand 
rounds, and computer-assisted instruction. Information. 
.Contact: Robert Shamaskin, Learning Resources Service, 
Veterans Administration, 810, Vermont Avenue, Washington, 
D.C. 20420. 

STARPAHC , Space Technology Applied to Rural Papago 
Advanced Health Care, Tucson, Arizona. Multi-site 
(including, a mobile unit) interactive television via 
microwave tor the delivery of health care. Information 
Contact: James W. austice, |1.D., Medical Director, U.S.. 
"Public Health Servic6% Indian Health Service, Tucson,. 
Arizona 85726. • / 

Da de County Prison Medicaf ._Serjj.ce , Dade County,, 
Florida. ^ Multi-site interactive television, slowscan 
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television and agidio links via microwave for the 
delivery of health care to a prison population. 
Intorirration Contact: Jay H. Sanders M.D. , University 
ot Miami.- School of Medicine, Coral ^ Gables, Florida 
3312&. ' ^ [ 

Jacksonville ^ Telemedicin"^ Network, Jacksonville,- 

^ —I 7^ — 

Florida. Multi-sjite interactive^ television .via 

mrcrowave tor the deli very of health care. Information 
Contact: Samuel Rowley, M.D., Director, Duval County 
Health Department, Jacksonville, Ploridaf 32202. 
6arf leld-Bethan y Bre thren' ' Hospitals , Ch'icago, Illinois. 
Muin-site Pict urephone® interaction ' for medical 
consultation, conferencing, and transmission of medigal 
records. Intormation Contact: Dr. Vernon Showalter, 
Beth-any Brethren Hospital, 3420* West Van Buren Street, 
Chi-cago, Illinois 60624.* \' * 

Cook _ County ^IPi^^it . Depa rtment of Urology 

Picturephone® Network! Multi-site picture telephone 

interactioh tor the improvement of health care and 
adrPinistra t ive inf9rma t ion exchange . , In format lory 

Contact: Irving Bush, M.D-, Department of UrolOgy, 
Cook .County Hospital, 1825 West Harrison Street, 
Chicago^ Illinois 60612. 

Illinoi s Department o| 'Mental Health Network , Chicago, 
Illinois. Multi-site picture telephone interaction for 
psychiatric consultation and treatment and the ' e^rchange 
of medicaid infor*mat ion , Inf orpation C^ontact: William 
Ley/is, Coordinator , Adm.aistrat ive^^^^r vices , 111 inois 
State Psychiatric Institute , 1601 W. * Taylor Street, 
Chicago, Illinois606l2. ' ^ 

Blue_ H ill-De er Isle Interactive Television Project , 

Blue Hill, Maine. Two-site interactive television via 
microwave . tor ^ the - delivery of health ^care and medical 
•training. Intormation Contact: ^ RicTiard Britt, M.D. , 

6 



Blue Hrll Mcmoria 1, Hospi tell , iiluc Hill, Maine ^4f)L4, 
Interact ive Te 1 e c omgiu n i ca t ion Sy s 1 0 m ^J:Or_Cent raJ ^ MaTrre* 
Multi-site interactive television via microwave Lor thr 
delivery ol health care and irvt^dical education. 
Information Contact: Robert Cowan, Medical <Carc 

Development, Inc,, 295 Vvater Street/ Augusta/ Maine 
D4;330. • ' ' ' " - 

Rural Hea l th Associates, Inter active Medical _ Microwave 
Te levisio n , Farmington, Maine. Multi-site interacftivL 
television "via microwave £or the delivery ^ot health 
care," ^ medical education,^ and persona.], support for 
medical personnel in a dispersed rur^i practice . 
Intonation Contact: David C.^ Dixon, M,D,, Rurdl 
Health Associates, Farminrgton, Mainj3? 04938. ^ 
Massachuse tjis Genera] Hospital* 'l'^i^'i^^.5^/<-'>GS'_ ' 
Boston, Massachusetts. Mult.i-i^ite intj^activu 

televisiion via microwave tor- the . del ivery-^of health 
care and 'medical training.' InfoopeTtion Contact: 

Kenneth T. Bird, M.D., Medical 'S^t a tx^n, Tower Buildinq, 
Logan International Airpoi^ ty^^^^x^oston , Massachu5JO tts 
02128. I 

Nursing Home Telemed><fine Project, * Boston, Massa- 
chusetts. Mul t*ij;:>r^e telephone interaction (voice' and 
telemetry) fcerf"the delivery of health care. InLormation 
Contact: Dr. Roger Mark, Department ot tlectricol 
Engineer.ing, Massachusetts Institute* ot 'lechnoloqy , 
Cambridge, Massachusetts 02139. 

Cambr idg e Tele medici ne . Project, C^mtfr idge , "Massa- 
chusetts. Multi-site interactive television set up l.or 
purposes of comparison with an ordinary telephone in 
the delivery, of health care to neighborhood clinjcs. 
information » Contact : Gordon T. Moore, M.D., Cambr icJge 
*Telemedicine Project, Cambridge Hosji>ital, J 49 3 Camhr.ulgc 
Street, Cambridge, Massachusetts 02139. 



Ltd fV^ 



La-keviow' Ciiuic B i -Di i?ect lonal Labie 'i'e icvislon S^slwm, 
Wacdnia^' Minnesota., Muiti-site, interactive televrSion 
via cable tor' t||e delivery ot health care ' and " medical 
training. ' Intbrmation Contaat-j^^^^5on Wempner, M.D.f 
Lakeview Clinic U^roup, * 609' IV^st, 'First, Waconia, 



MiriResofa 5538*7. 



N^fegraskar Veterans ' Adminis tratioiv NLg twork » . "Omaha, 

Nebraska. Multi-site ^interactive television via 

microvtra've -for the- delivery ot''m,edlcal and p^y<;hp.atr ic 

care, medical artd nonrmedical educat lon^ and ' f or staff 

coordination.* Informa^on Con^tact; - William F; Gust, 

M.b.,. ^^o^" 'Chief ot' Staff for Education, Omaha 

Veteran?' /ifl^dmin istrat ion Hosfli^al, Dmaka, ' Nebx:aska 

68501. / ^ " ' • 

Interact, J' New Haifpshire/^Vermont Medical Interactive 
f - ^ 

Television Network, HirriO*^dr, New Hamp"fehire. 'Multi-site 
jnteractxvA" television via microwave fof medical 
consultation and teaching, non^-medical education, and 
conterenc ifig ^ Information.. Contact; Marshall Krutnpe, 
Dired:to^, * Interact, ^ Dartmouth, Medical, School, 
Bepa/rtment o^ '^Commxinity Medicine, Hanovir, New 
Hampshire; 0^755.' ^ . ^ * 

-MoHjnt ^i^?i:^^_^3J}^I \ Bi-Direct ional Cable Project , New 



York,* New .York. Two-s;te interactive telev-ision^^ia 
cable .tor Jthe delivery of pediatri'c services to an 
inner ci ty nergfeborhodd . In forma t ion Contact : Car ter 
L/ Mar^gh^ri, M.D., .Director, Of f i^* of Pr i,mary Health 
Care Education, New Jersey Medrcal ^chool, 100 Bergen 
Stt:eet, Newark, ,N.J. 07103. 

Case-Wes£^ rn Reserve' Telemedicine #rope ct , C^leveland , 
Ohio„. Two-site interactive television via laser and 
cabJe* for- the delivery of anesthesioTogical care. 
Information Contacts J.S. Gravehste in , *M. D. > Director, 
Department of * Anesthesiology , School of Medicine^, Case- 



f»Vves.tern Universi'ty, 204C Adelbt-rt Road, Cleveland, Ohio 

44106. * . , 

2 0 . Ohio , Valle y Med i c a 1 ..Mi crdw^ ye \^Tel e v i s ron _ _■ sy s t oni , 
Columbus, Ohio.' .Multi-site interactive television via 
microwave, for the delivery ot mec^ical and psychiatric, 
care, administrative communication and medical traininq 
to Ohio^s Appalachian- Region. Information Contact: 
Ronald A: '^Black, Director,' Ohia ^ ) Valley . ^^Medical 
Microwave Television System, 353 Grosvenor Hd 11 , 
Athens, Ohio 45701. 



3> 



Dow Chemical 



. Telecoh terenci n^ 
Co., Video Conferencing, Midland, 
Freeport , Texas Two-si te videos 

TXDW headquarters and ^ one Dc;w 



television lines, inloi.- 



Michigan and 
conferencing / between 

fatility \>ia full 4.5 MHz ^ 
matioh Contact: * Gordon Lee, Commercial Marki tiruj 
Division, Dow Chemical Company, 2020 Dow Center, 
Midland, Michigan 48640. 

^gjucation aj/ Telephone NetwoyK , Madison, Wisconsin.. 
Multi-site (over ^00 locations) aud io-conf erencinq tor 
. education "via (^■iMted telephone lines. ' Some sitf S 
can send and -^^Hffi electro-wr itef grap-hics. Intor- 
ination ContaC-t ' pr . » Lopne .Parker, University .ot 
Wiscongin'-L>xtensi'on, 975 Observatory Drive, Madison, 
Wisconsin 53706. " 

E lectronic ' Information ^ExcharTge System \^ ) • 

Multi-project, computer conferencing developed i^nd 
administered by the New Jersey , Institute of T,echnol09y. 
Infprmatioa Cbntact: Dr. Murray Turotf, -New Jersey 
Institute of Technblogy, -367 High Street, Newark^ New 
Jersey 07102. 

ER DA ' Vi-s ual _.ConJerencing Ser vice . ivo-s i te v idoo- 
conteirencing via microwave laetween U.S'. Departm<,nt ol 
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1 ncrqy headquarters in Washinqton, D.C * and Germahtown, 
, ly^aryland. .Jntormation Contact: Mr. Robert Lewis, EKDA 
* Visual, Conterenc<ing Service, U.S. Department' ot Energy, 
^ ' Germantown , ^ Maryland 20767. 

'j. ^^FsJ: National Ci^y Bank Vide o Conferencing . IVo-site, 
V ideo-conterencirlg • via microwave between bank branches 
m New York City. Information Corrtact; Mr. Theodore 
^'vM^ndski, Audio Visual Service, First National City "Batik, 
ii9 Park Avenue ( 3lth. Floor )', - New Yq^, N.Y. 10016. ' 

t. General Services Administration Teleconferenc ing . 

' M^lti-site aud lo^conterencing , via telephone lines at 
libA regional locations throughout the U.S. Information 
Contact: MrC W.F. Muihalf, Jr., Chief of Marketing 
Brdnch (CPSM), General Services Administration, 18th '& F 
street N.W. (Room 1227), Washington^ D.C. 20405. ^ 
7. ^^^tional ^ Aeronautics and Space Administratio n 
Teieconterencing . - Multi-site audio-conferencing via 
t*^ iephone lines' at . regional locations throughout the 
U.S. Information Contact: Mr. Samuel Fordyce, NASA 
Leconf erencing Project, NASA Headquarters, Washington, 
' * L.C. 20546. 

-b. New York M etropolitan Regional Council ^MRCTV) 

Multi-site interactive television via microwave for 
education and conferencing by government employees.* 
Intprmation Contact: Ms. Mary Harris, President, New 
York Metropolitan Regional Council TV Network, 1 World 
Trdde Center (Room 2437), New Yoric, New Yor.k 1(^048. 
9. Phoenix^ Crimj^nal Just ice Sy stem Pict ure phQ ne<» Project . 
Multi-site interactive^ televisiop via picture telephone 
Lor inmate consul tactions wAh public defenders, remote 
testimony* * and. admin ystr at i^ve information exchange. 
Iniormation CcJntact/ ^r. "Robert Carlburg, Court 

Admin i€trator"^V^^^^^9l4 ice, \<^^h West Jefferson Street, 
Super lor Court Bu ilding., Phoen ix , Ar izona B5003 . 
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JO* *"Pij^utj^phpne^?^^ Sorvjce. ,,{^uiti-site, public 

\ video-conf erenciog '(commercial television bandwidtli) 
•provided by the Bell System tor ^ business meetirvqs arui 
other ^ppl iciat iong affe determined b^ the ind i v i duu 1 
user* Information fContact : Mr. f^orman Weber, Manager^ 
. Teleconferencing Services, AT&T, Basking Ridge, New 
Jersey 07920. 

11* Plane t * Mulfc i-si te Aomputer conferencing developed and 
administered -as ^ trial- service by the Institute tor 
the'Fi^ure^ Palo Alto, California, (Now a commcrcjal 
. service ottered- by ^.another company.) Information 
Coritact: .Dr. ..Robert Johansen, Institute for the 
Future, 2740 Sa-r^- Hill .Road, Menlo Park, California 
' . 94025. 

1^* Uh ion Trust ^om^an^ Audio Conferenc ing . / Two-sito 
audio-conferencing , via 5 , KHz simplex lines plater 
changed to 3 KHz^duplex lines) betw.een bank branches in 
Stamford ahd^- Ne^ Haven) Connecticut. Intorina t ic>n 
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• Contact: Mr. Jcisepm Tomey, Union Trust Company, '>1'^ 

V? \ ' " ^ , 

Bennett's FaVm Roa^, wid^tield, Connecticut 06877. 

Two-Way' Appl ications of Cable Televiji^n 
Irvine Elementary ^Schools Two-Way TelevijsJ^qn System^. 
Miilti-site interactive television via cable Lor 
inter-school -educpt ionaT and recreational ac 1 1 v i t ie:t> . 
Information , Contact; Professor Mitsaru KatdOka, 

Dixkson Video Arts Laboratory., University ot. Cali^ornicJ 
at Los Angeles, Los Angeles, Calitornia 20024. 
P ecn: ia Cabl e Te le v is ioj:> Project, Mul ti-si te inter- 
act ive^- television via cable for education of the handle- 
capped - in their homes. Information Contact : Ca^le 
Television Information ,,Ccnter, 2100 M Street N.W., 
Washington, b.C. ' 20037.)^ ' 

'•' . * , '^K 



kocktprd Cable . PfojectX^ Mult;-site interactive 
television via' cabl^ -for training firemen and teachers, 
lintormat ion* Contacts : (r^: firemen training) Dr. Thomas 
Baldwin, Department of Radio and Television, 322 Onion 
Building, Michigan State University, Lansing, Michigan* 
48824; (re; teacher training) br . F'. derald Klein', 
School oi Journalism' and* Mass Communication, University 
oi flinnesota, Minneapolis,^ Minnesota 55455. 

Proj^ect Te 1 -Catch , Amherst-, New York./ . Multi-site 

interactive tel^vis-ion (downstream ' video via cable; 
upstream data via telephone liae) for education ot the 
handicapped 'in their homes. Information Contact: Dr. 
James C. Marillo, Project T^l-Catch, 55 Elk Street (Km. 
215), Albany, New York 12234. 

V\i i_l _ade lj>h j. a_ Police Department Two -W-ay Cable Televis ion, 
fyiultl-sitfe inter^ti,ve' television via dedicated cable 
ru;twork tor pre-arraignment heai^ings, training of police 
ottj^cets, exchange of information, and other police w6rk . 
In^tormat ion. Contact: , Mr . Joseph Paglia, Administrative 
Analysis Division Supervisor, Police Headquarters, 
franklin Square, Philadelphia, Pennsylvania 19106. 
Pt^acnng Two-way Cable- I'elevision . Mul t i-si te intet;-act ive* 
iceley isioqf via catile tor the exchange o^ community 
xntormat-ion 'and- del 1 very' oi social service information to 
sonio^ citizens. Information Co/itact: Ms. Red BUrns, 
Alternate Media Cepter, New York University, 144 Bleecker 
.stre-^et, New York, NeW- York 100l2." 

S pa r t a'nb u r g_ \1 n_t e r a_ctj_ve_/_ Cable Tele vis ion - Ex per iment ' . " 

' • «■ • 

MuLti-site ' interaqtive television for , home--based 

educa t ion, tra inirlg of day care workers and del i very of 

social, service information **tO'. -senior citizens. 

intormation' Contact: « *. / Dr. Will^iani Lucas,* National 

Te^e'commun icat*ions and Iritormatibh Administration,' 1325 G 

vStrcr t N.W. ,'^Wash3nqton, ' D.C. 20504. 
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The Nursing Home . TelemecSicine project was based at 
Boston City Hospital", Boston, Massachusetts. It involved the 
modest use of' narrowband telecommunications •{principally,, 
ordinary .telephones an^ simple medical tests, the results of 
which could 'be transmitted over telfcph9ne lines) within a 
radically reorganized system for the delivery of, health caro . 
It' was V sponsored principally by the N^tion^l Science 
Foundation ^nd was 'designed as a stati^i^^ally rigorous tield 
experiment.^ In research terms, it Was decidedly successful: 
statistically significant results were obtained to ct)nrirm 
.hypotheses thJfi the effectiveness of the delivery system 
would be improved and that Overall costs wou\d be reduced. 
(ThMS, -the nepd to ' consider "t"r ade-of f s" between these 
variables was avoided.) It has, been successful in another 
s^nse too, in that it successLuUy made the transition from 
'its field trial status and has been a' regular operational 
system sinc§ 1975. » Whil^e it has not yet been -.imitated 
elsewhere, so" far as we knoW, it' has almost certainly been 
instrumental i-n the notice/ble recent shift in attention from 
broadband 'to narrowband telecommunications within the health 
care arena. 
3.1 Concept 

The innovation was directed, towar'd the difficulty that 
many nursing hog^s Experience in obtaining . adequate medical 

. - t ^ 
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sui-et-viSioiT tor" thy ir patients. This, reslil ts in a widespread 
ust. UP hospital outpatient departments and emergency wards. 
It necessitates heavy utilization of expensive- ambulance 
services and causes discontinuity of care. 

The tr 14I system comprised a^ team of specially traine<5 
nurse practitioners, su^rvised by a hospital-based 
l^hysician, using the regular telephone together %^ith certain 
oevices which could be attached to the telephone network. 

The concept was developed and the project led by Dr . 
Kocjer G. Mark, someone who was unusually well qualified for 
work in telemed ic ine : )a practicing internist (now at 
t5r>ston*s Beth Israel Hospital) and a member of the faculty Qf 
eloctt I'cal engineering at MIT. 
S.Z Ftel imin ary Studies . 

, By the time the NSF-funded field trial started in 1973/ 
there had already been two to three years of separately 
tunded preparatory work. Ir> 1971, the Massachusetts 

u^partment 'of Public Health had provided a $7,000 grant for 
initio [^planning. In l'^72, the Tri-State Regional Medical 
i^royranx had p^^ovided $25,000 tor* the training of an initial 
group ot nurse pract 1 1 loner s . 'anm tor a one-year pilot 
program. The latljer also recej^y^ supplementary funding .of 
>$iU,UOO Lrom the/l^led ica 1 Foundation. Nor was the financial 
trdnii]tion trom the preliminary studies'' to- the field trial 
<_^ntVc^^ly straightforward. ^The apprpach to NSF* was only made 
atter ditticultieg arose concerning anticipated funding ffrom 

Hb.W. ' ^ 

. • 

U IS worth t.^mphasizing that the preliminary planning 
instud Jonger than the taeld trial. The tundmg noted above 
amounts to about 15% of thp later grant 'from NSF^ (noted by 
hhimn [1978J to.be -less than $300;^000); and sub- 
^tan.tialLy understates the pre-trial costs "sinc^ ' i t omits the 
two nursing positions- Which Boston City Ho^ital's Department 
of Nurs ing /provi/^ed for^h^ pilot year. 



, Three JT^ajor preliminary activities m^y be noted: 

. /^v^ Initra^ program planning, started in 1971 • * ' 

2. '* T*ralnihg of an initial g*roup of nurse practition- 
4 * ers, started' in 1971. < 

*3. A twelve-month pilot study^with two nurse practi- 
^tioners and two part-time physicians, started in 
' , -June 1972. ' ' / . 

The pilot project demonstrated the feasil^lity ot the 
envisaged system and rjeintorced impressions concerning its 
potentfial advantages. Shinn states: "The innovation was 
clearly specified, and it did. qot cTnange during ttic 
experiment. Enough prior work had been done that, it was 
q.enerally believed th^t the ' organization and technolog^y were' 
pretty well optimized, so there werej3ft) signif4.cant pressures 
to improve or change either of them during the exper imenta I 
period" tShinn, 1978). ' i , 

3 Design of the System ' . . 

. _ The t^le'medicine system usbd in the trial m^y bo 
described in terms of its actors.^^its communicatidns 
sub-system, and its operating principles. Changes which took 
place a^er the trial w.i|l be noted late^^. 

The health car^ team was led by ^a hospital based 
medical * director, a - physician ^^^V trained in in4:ernaJ 
Utedi*<^e^. He had prime clinical responsibility for all 
patients under the care of the program. ^ Additional cov^^rage 
at nights and weekends was. provided by part-time intetnists. 

. 'Phe team also .included four nurse practitioners-- 
individuals with extensive prior experience in adult and 
geriatric nursing who had taken specialized advanced training 
and who also 'rece i ved several months of on-the-joto training. 

■• -• "V 

-^This , subsection^ qontains lengthy,, . almost verbatim 
extracts from the . Final Report to NSF (Mark et al.^ 1976). 
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I'htr patJtntiS wofe certain Individuais entering or ^ 
roturrung into the care of those nursing ^htomes ^ designated as 
the ' "treatment gcoup-" There were ^ two Woutes into the 
syfStem: discharge from Boston City Hospftal, the main rou^e, 
un<i^ referral by the Director of Nursing^ at the nursing, home, 
It the patient was being adrnitt'ed . from, home or from some 
institution other than BCH. whenever the patient or the 
patient's family requested continuing medical care through 
the tciemedicinc team/ following discussion of the program, 
ht_ or she was accepted into the program. 

Other than manual ' records, there., were two ma^or 
cicmcfits in the team's" (internal) communications subsy^em': 
clinical conferences ^t' the hospital on Wednesdays and the 
rtgular telephone. (Regarding the latter, it may be noted 
that the nurse practitioners were well trained and known 
personally to .the physicians ;' the patients also- were well 
kr^own; and th6 .ma3ority of decisions related to the follow-up 
ol chronic disease or' the. management of common acute 
liiness.) In 'addition, there ' were t'elephone-coupled 

tacsiraile transce i vers .tor t^e trapsmission of EKGs, progress 
notes, doctor's orders, and prescriptions; a tone an^ voice 
paging system to assure availability of a physician; portable 
h^G machines; and t>;lephone-coupled transmitters- for a^al^sis 
oL the functioning of pacemakers. A color Polaroids camera 
was used occasionally to obtain- a, non-emergency subspecialty 
consultation (in^ dermatology, for example)- without 
t^ranspocting the patient. Certain of these 'components foupd 
riot to be cost-e£ f'ecti vfe vete eliminated later. 

The telemedicine team .provided 24-hour-per-day, seven- 
day-per-week coverage with one physiaian on call at all times 
to respt^nd to emergencies'. 'Basic opejati*^ principles were 
follows. After the patient's transfer to the nursing 
home, a complete ' med ical evaluation was 4^er formed by both the 
n^se pr'ac^itioner And, later, by the physician. A patient 



record was established^ and a care plan and follow-up 
visi-ting* schedule determined. Duplicate records -were 

maintained at* the hospital base jes a reference for team 
members. ^ 

s 

The nurse practitioner visited each patient , at 

intervals which depended upon the individual p^atient's 

clinical status and trea^ent plan. Thus^ some patients were 

seen up to several tiihes per week, while others- were seen at 

monthly or longer Iht^rvals. ^ (Maximum intervals between 

visits are set by regulation — 6ne month for levels 2 and three 

months for level 3.) Follow-up' examinations generally 

consisted of, obtaining pertinent medical data by means of an 

interval history, a physical examination, and laboratory 

tests. Acute illnesses,^ accidents^, and other emergencies 

were evaluated initially by the nurse practitioners. Such 

"unscheduled visits" . comprised about one-third of all vi'sits. 

For many of the more common problems (heart failure, 

diabetes, urinary tract infections, poeumonia, chronic lung 

disease, stroXe, .etc.), protocols were developed to guide but 

not restrict the nurs« practitioners"; 

Medical data were recorded by the nu^rse praq|:i tioner in 

the usual problem-oriented format as progress notes. On the 

basis' of her knowledge of the patient, and the current 

medical observations, the nurse practitioner had to make 

certain decisions as outlined >in Figure 3.1. She had to 

decide -in each case whether or not a physician consultation 

was needed., and if so. What its urgency was. If no physician 

cdtisultat ion were needed, one carbi^ copy of the progress 

no^e was returned to the hospital oflice and entered into the 

t ' 

patiept's record. Before' such no^es were filed they were 
reviewed by the'- responsible' physician. Certain "low 
priority" management problems , could be deferred Lor 
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iiji;cussion at weekly ciznixral curU (*i tnci^s in ^hi».'li (hi- <«nt,U( 
health care team part icipatod . \ - ^ 

If. -the nurse ielt tho problcTn was sui I ici\^nt ly sofiour' 
to warrant a physician's intervention, a\ t'^ie/phont 
consultation ensued* On ^the basis of the iFif of piat ion 
transjnittQ^f!, the physician either instituted an , appropriate 
ciiange \>l orders via telephone or elected to evaluate the 
patient directly in the nursing home. When' the information 
Lr ansmittec^ in the consultation ind icated . an emergency 
situation; the physician th^n arranged fpr an immediate 
^admission to the hos|>ital. 

It shouJLd be added that the nurse practitioners^ also 
'undertook, some education of nursing home staff during their 
visits. 

3.4 K^.search Design « 

The project lent itself to a strong *exper imental 
design: it was possible to select an appropriate control 
group and to obtain meaningful measures of effectiveness and 
cost* The 95 nursing , homes served by BCH's .Continuing Care 
♦bnit were stratified on the basis of objective and subjective 
variabies^ into 11 sub-groups. Within each stratum, nursing, 
homes were randomly allocated to treatment or control status. 
It was then necessary to pegotiate^ t'he participation of the 
nursing homes in the study; those assigned to the "treatmeht 
gjroup" were more easily recruited because they stood to^ gam 
medical care coverage.' ' In all, 13 homes were recruited for 
the "treatment group" and 11 for the control group. Self- 
seJection may have caused a bias but none /wa& obvious in 
terms ol size and ownership variables. Wh'ile those homes 
which perceived a genuine* need to improve their medical care 
cf^uld be expected to be more eager to participate, the 
resulting Bias would work to the disadvantage of ^^^^ 

\, V w , 
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I Nurse' Practitioner performs" I 
I indicated examinations on | 
I ' ' patient I 



Is patient stable ox improved 
Ion current treatment program? 



NO 



-YES 



ient stays in^ NH. I 
atment essentiallyl 
I unchanged. | 



I 



V^hat is the urgency of 
physician cpnsul ta t ion? 



I ' Unnecessary .1 
- 1 S ituation I 

/ Icovered speci f ically I 

i by standing orders I 



I Low Ptiority I I 

I Discuss the case | 1 

^with M.j^. at weekly I I 

' cl iniqal conference I I 



Medium Priority I I 

Obta in telephone I I 

Consultation same I I 

day I I 



l?rgent 



Immediate tele- I 
consultation I 



. . 4l Pt V stays in ;| tPt . 'stayls in nR| . | Pt. stays in nI^I | Pt . evaluatecT^I ( Pt • 'admTtted ! 

T NH - changes [ ^ | No major change | | treatment | I physician in NH I i to the hospital I 

• ^ 1 in treatment | , I in t rea tment I I m ay change 1 I ^ I I _] 

^i: I ^ as per ) • - - . ^ ^ ,^ ^ ...... ^ ^ - 

f standipg orders 'l 



- • |Pt. stays in NH.l |Pt. admitted I 

_ ^1 orders changed I I bo the hosp^tall 

Figure 3.U Decisi'on matrix (from Mark' et al., 1976). 
* « 
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innovation, thus, it would not endcing»'r the- vaJiTiity oi 
positive Lindings. * • 

It- was also necessary to select patients within the two 
gVoups, The selection ^of the telemed'icine pat'ients was 
described in the preceding sub-section. In addition, a tew 
other patients with ^ particularly-^^ difficult management 
problems were accepted at the request of the nursing home or 
the patient's family. Patients in nursing homes in the 
control group were accepted into the patient control group if 
they had ^been discharged txom BCH^ if they had received 
.toLiow~up care at its clinics or emergency ward, or if it 
ftipi^cared likely they would make ,use of its' facilities. 

Measures were developed and data gathering systems were 
set up to cover both quality of care and costs. Both outcome 
measures (e^^g. , hospitalization, change in functional dis- 
^ability level , mortality ) and process mi&asures (e.g., visit 
interval distributions) wete used In relation to quality of 
care. In addition, sub3ective assessments of the trial 
program Were 'Obtained by an outside group from a wide cross- 
section oi health professionals in the nursing homes, the 
hospital, and the community. • 

Finally, the study was designed to document operational 
characteristics' such as staffing requirements and technology 
utilization. A computer simulation model was developed and 
uh>ed to explore vjariations on the basic design. ' ^ 

3_^5 Pr oblems During the Project 

Problems experienced dur ing the field tr i^l few 
and not particularly ' severe. In this connectioTf • Qag^' may 
note: 



. 1. The technology placed no serious ^^emands on its 

• users,* wa5s:reliabl«> and posed neithet instaliation 
nor accQTimbda^on probTfems. " | - 

2. There vas a separately ' funded plannWg studV which 

,\ncluded"a pi-lot'prbject. 
Z\ The .research design did not contlict with service 
delivery objectives. 
'4-. ./The service delivery cpmponent .of the project team 
comprised only ''a few people. As an "organization 
it was specially formed foT the project. . 
5' Proper provision was 'made for the training of the 
nurse practitioners' in their, new ]obs. (Six , to 

• nine njonths on-the-jol^ tr'aining was required, 
^ following- specialized ad^>^Q^ed training.) 

f Most of the .prpblems which did i/arise'- related to the 
lemdnds df the research design. ^One 'concerned the require- 
,5^nt that the study and control populations be . ident i cal-- 
dfVen a difficulty in . real-world experiments,^ . Another 
reJitively ^mm'on . problem was incompleteness ^of data: the 
■full reqi^^irelfents were top much for tfee nursingUiome ^tatl to^ 
meet. 

The project alSo eAcounter^^a a slower than ant^icipated 
build-up of study patients. Three reasons were advanced for 
this; -two.resulted from "environmental" changes early in the 
project and one from the " threat which the trial posed to 
-.outside" ^^ctors. ' A policy decision by the city substan- 
tially "reducexJ "the occuoancy* of the hospital, hence the, 
r)umber''of pa-tients it c^liarged to nursing homes, there was 
also a sharp reduction -in the, use. of its out-patient, cri'inics 
following a change in' Massachusetts Medi.ca^ reimbursement 
pdlicy for ambulance transportation. ^ 

J ' Finally/ there were the reacjTions' of the community 
physicians threatened .wi^th 'the^oss of patiehts: they^^howed 
-a-, considerable Reluctance /to ' permit - transfer of " their 



ERIC 



puticntis, even it this wae suggested by nurs^|J|^staf f m the 
homes, and they 'may have been reluctant to use BostonT Citf- 
Hospital for fear of subsequently losing control of ^heir 
patxents. ^e short-fall, however, imperilled neither the 
statistical j^aHdity of, the ^ial nor the economic viability 

, it sought to demonstrate. 
3 > g O peration ot the Innovation 

The telephone was entirely satisfactory for- 
cpnununication between the nurse " practitioner and the 
physician. On the aver age , • nurses spent 2 1/2% of their time 
11^ such commun ication < (exclud ing Wednesdays when there were 
regular co/jf erences ) ; they wer^ able to handle' 90% of all 
pdtient visits without intervention by the physician m 
person or by telephone. 

* The portable' EKG machines proved indispensible and^ the 
number was increa^d to allow one per nurse pract i tioner • 

, Us^ge of the rented facsimile equipment was low, however, and 
It was removed at tTie end of the trial. Use of the Polaroid 
camera was also given up. 

It was determined that the maximum caseload a nurse 

'prac't 1 ti'oner could effectively assume was 125 patients. 

There was, However, .some variability between nurses in this 

respect and it took almost a year for this level of 

procftctivity to be attained. • 

3_.7 T ransition to ^ Regular Operating Basis 

Results oi the trial 'w€ti^ -successful. Statistically 

significant improvements in care with simultaneous reductions 

In cost were demonstrated. . (These savings resulted primarily 

from decreased utilisation of hospital in-patient services.) 

It was demonstrated that the program would be self-supporting 

at a reasonable rate of reim^rsement for -the services of the 

r 

nurse practitioners and physician as^j.stants. (Both, types of 
health professional are now employed in the program. ) It is 
the Federal Medicare Program which normally ^ funds both 
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physicians' sorVic'es in nursing homes and in-patient hospital 
costs; savings of more than $600 per nursing home patient- 
year wSuld have accrued to it. . As a matter of policy, 
however> it would not reimburse services provided by nurse 
.practitioners or-physician assistants. 

Fortunately, the '.Massachusetts Medicaid Program and the 
^lassaqjiuse^tts " Rate-Setting ConVmission agreed to fund the ' 
prbgram for its patients. (These represented a majority of • 
the (telemedicine patients.) The reimbursement fate is $20 
vis^t and at this level the program is just abouti. able" to 

pay 'its way. ' , ' ' ' 

There wa'^s signifi'cant turnover of staff at the end ot 
the gr^ period and some physician assistants were recruited 
to the' team. Seemingly, they ajj^, as effective as the nurse 
practitioners. Productivity, defined I'n terms of visits per' 
patient-month, was approximately th^ same during the I 1/4 
years following the trial as during it. (The inference abou,fe 
relative productivity implicitly assumes a ^onijtarjt average 

caseload . ) ^ • • - L 

Difficulty was experienced, however, in -^^pgrating the 
program into the existing clinical structured Tt Boston City ^ 
Hospi'tal. The primary reason was unwillingness of hospital- 
based physicians to assume the added responsibilities ot 
caring for nursing- home patients. The biggest ' objections 
were the need for night and weekend coverage aiJd the 
requirement to make personal -visits tO the nursing homes. Tt 
^appeAred 'that the physicians who Chose to work in hospital 
clinics or neighborhood health centers were unwilling to ,go 
' outside, the walls or to work more. than'ss hours a week. 

,Hence, the nursing home program fits much better into a 
group' practice setting where night and holiday coverage aKd 
"home calls" are accepted responsibilities. A varied 
clinical .experience tor all team members is -important-- 
ideally no more than about 50% of time should be spent on 
J 
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work reiaK^g* to^ nursing homes. A continued clase ^associa- 
tion with a hospital o£ course* important. 

At present^ the prog^ram is imbedded in a ^ somewhat, 
experimental gfoup. pr.actice/fWhich relates to the Beth Israel 
Hospital* The practicS^i focuses specifically pn inner, city 
patienjfc's, partjicularly the elderly , chronically ill, home- 
bound and those confined to, nursing homey; The nursing home 
program coTnjprises abou't one-third to one-half the total work* 
The projec^t continues to go well. 



1- 
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The_ Ed ucational •Te.lephone Network 
"'at the U niv.ersity oi Wi scons in-Ejcten^^ 

The Educational Telepht)ne Network at the -University of 
Wisconsin-Extension, which started in 1965, uses dedicated 
telephone 'lines to bring interactive ' aud lo instruction Vo 
^more than 33,000 students * each year. Students take y^^e 
^ teiemecfiated courses at soiffe 200 locations, throughout thr/ 
state of Wisconsip. Since 1969, the ^Educational Telephone 
Network ('ETN) has been siUftplemented by a sister network, the 
Statewide Extension Education Netv/ork (SEEN), which utilizes a 
dedicated teleplTone network to provide ^. interactive audio 
iPHStruct^on pluis simple graphics (wh^^pv^r fe-he -instructpr 
writes on ^ a pad is seen by the students), ^irimarily tor 
engineer ing ^ and business courses. Together, they form the 
largest and most sophisticated telephone-based educational 
delivery system irnth^ United States. , 
4.1 Eag:ly| History ^ ' ^ 

The Educational , Telephone Network grew put ot an 
ejjisting' Extension program at ttte University of Wisconsin, 
It was preceded by several small scale uses of tele- 
conferencing tjy the university extension program over a 
period of three o'r four years. The * telephone network', as 
originally set up, had 18^site6'. ' It was intended to be an 
operational system from the very beginning, and all of the 
•major figures in the implementation and continuing management 
ot the system have been employed by the Oniversity of. 
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W isC'fwis in-i',xl^ n.s K>n . The purpose oi the *t'^lcphone network 
was to meet a very practical need for continuing education in 
^arex^s ot the state wh'icii were not close to campuses, 

There were 'a number *o£ problems in the early operation 
ot .the system, part iculai^ly in the first ye^. In, 'Order, to 
maintain good audio quality, special 'h^elp from the state 
telephone /ompany haxJ to be negotiated ( transmissipn quality 
in the tirst year was poor). Also, state-of-the-art 
te- Loc^onlerenc mg equipment in 1965 -was primitive. And 
instructors who used the ^system tended to adopt a lecture 
tormat which was not suited, ^o in te r a ctive audio teaching 
(little was known about^'ef feet ive- formats for such a system). 
The **aai varsity responded to the transmission line problem by 
inv.iting a m^jor figure from the state telephone 'company to 
[itft^r 1 1 c 1 l^a te on a university advisory board and by negotiating 
tor d special advisory comm^ijttee within the ^^gtate ^ telephone 
company to assist in' maintaining good audio, quality 
thro^ughout th^^ 'transmission network. ^ 

Its response tq the second prt>blem (pooir sta te-of-the- 
art^^^-quipment ) , was to design an audio cor\f erenc ing unit and 
tntn ^to seek out a manufacturer (the Darome Company) and 
geyolop the uni t jointly . ^ ^o heip improve instructors' 
styles of presentation, it devel/oped a series of booklets and 
brochures '( la ter audio and^u/deo^ training tapes) w;th ve"py 
practicdl, straightforward tips- on how to use /he system 
t t tect 1 veJ4{^ these tra ining ma terijals have evolved over time 
an \the basis af information provided by ETN staff, surveys of 
student^, and' in-house research on format effectiveness. 

An important ^spect " of ' the. early history of the 
i.ducatiqnai Telephone Network was' a management style ,of 
brinqinq into the system all ot the groups and agencies which 
cofeildv attect their surviviai. ••They' formed an advisory 
committee with representatives from each of the state's 
•'.xtf/n^.ion districts/ relevant university departments, and 



Jb(:r qroupb (t.q., agriculture, pharrrvcicy/ cuynty cxt^nbiun 

agents). This advisory committer, the Andersoo Conifni t tc.c 

helped set a .number of important policies (e.g., ' Lhey 

recommended that a loc4l' '^program admin isti^toif should he 

Responsible for eac/i site^ and that the *d,istriet director 

wouJ.d provide overall supervision tor operations within, that 

4T)sStrict). The Anderson Committee also brought knowledge to 

the implementation team about situations and groups with whom 

they had to deal .and provided entrees to some ot these 

^-"^iroups. V • . ^ 

* 

4>2 The Current System > 

* i> 

The Educational Telephone Network is a * dedicated^ 
.four-wire network which means*, simply,- that audio quality is 
better than the regular' telephone* network ani3 that the 
telephone lines are used exclusively by L'TN. Its sister 
network,, fSEEN}, with- graphics capability, uses two 
dedicated, four-wire 'networks . Voice signals are' transmitted 
over one network while the second network simultaneously 
transmits the graphics signals* / 
\ The central studio and control compl^ tor ETN/SELN are 

llocated at the Madison campus of the university. However, a 
number of programs originate from other campuses and ETN/SfeEN 
feites, as well as from beyond Wisonsin *s"border s • A. trained 
engin handles' technical aspects of the system at all 
ti^es,^ so instructors' are free to concentrate on their 
presentations. * In jiddition, a range of facilities within the 
Madison complex (e.g., the U-Tape-It Studip) are designed Lc* 
be easy to use. Many faculty take . ad^ntage of these' 
facilities to tape interviews with visiting experts and do^ 
other production work. 

Students participate in a course by going to a room 
(which' may be in a courthouse, school hospital or other 
public builcjing) at 'some .200 Locations throughout the sta^<.*. 
A* wall outlet in the jroom '6onnects it to the telephone 
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iM.twork, No dialing is nect.*ssary--the network is alwd*ys 
"on.;* iTtie locals progrant ^administrator plugs in a standard 
tLlcconlercncin^ unit {tfye. Darome "Convener"). It consists 
oL a loudspeaker ana lour desk microphones^ which hdve long 
ccAds and can be oasily moved. ^ - ^ 

In a typical class, the, instructor speaks to students 
and they respcmd or ask questions by pressing a bar on the 
microphone ^nd talking. In some Gases, the instructor plays, 
ci prerecorded tape first, which is followed by live discus-^ 
sion with the clase. . Class size ranges from 3 or 4 i-n a 
specialized course to more than 1,000 in one instance, A 
typical class consists of approximately 75 students spread 
out among 3 5 4locations. Any number <bf^ the 200 locations 
throughout the state can participate simultaneously in ETN. 
SLhN, the visual network, is' available at 23 sites. 

Most courses are jiot' for. credit (approximately 5% offer 
credit). Course offerings consist of updating 30b skills .tor 
profess lonals , . general continuing education , and hobby 
r^jlaXed courses* such as photography. A specific attempt is 
ma<ie to avoid,: courses which might encroach on offerings of 
local campuses in Wiscons-in. This j^licy has helped ETN to 
Duiio qood workin(3^ relations with state and private campuses. 
A t^^icai student travels 3-10 miles to reach the ^ ETN 
cias5.coom. He or sh^ is likely to be 31^4 5 years old and 
will, over time, take additional courses through ETN. 

KTN has a faculty approximately 1000 instructors, 
.^ome share a joint appointment between ^he Extension branch 
01 the university and another d^artirj^nt; others are full- 
tiniC mt-mbcrs of a ccpartment who teach an extra course^ at ETN 
(tor which th^y receive an "overload" payment); and stiJLl 
others are Lrom* outside the university (they are paid an 
hourly rate). The telephone network als^CL. makes' use of 
cfjsLar. t -experts who speak to the. students and answer* 
quest 10ns ^over the telephone Irom Texas or New York or some 
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other location • An important motiv^ation * for teache»'^€ to 
participate is prof essi)||^ai advancement; they demonstra.te an 
additional 30b sTcill through £TN. * • ^ • 

In addition, a; number of uses foir t^e system are ndt ' 
cour^^; related, e/g., teleconferences ^ong working pro- 
fessionals. ' 
4,3 Managing ETN/SEEN ' - 

The management team for ETN/SEEN consists of 22 people. 
Dr. Lorne Parker is director of the^network. In addition to 
the pa'id staff, there are non-saiafied progr-am administrators 
at ea^h site (often, these are emloyees of a 'county agency qr 
the institution wher^ the ETN room is located). 

Use of the system is very high: typi*cally, 15 hours 

'per day.' There is a minimum of 60 days' lead time between 
the conception of an idea ^or a course and the tirst day ot 
clagss. Program planning is broken into seven stages: 
content selection and ' development; network schedulinq; 
Operational design; program Announcement; promotion; 
registrataon; and^ production. Extensive promotion ' is 

conducted through direct * mail brochures and occasional^ 

^newspaper ads or public service TV spots. ' 

Revenue for the network comes primarily from student 
fees (over 50% of operating revenues) and secondarily, trom 

,,the ^tate (approximately 30% of-operating revenues). A sm^Jl 
amount of development funding has come from federal sources. 
Student fees vary in relation to the ability of th^ student 
group to pay (e.g., a course for lawyers will charge more 
than an amateur photography course). In 9»ddition, some user 
groups (e.g., hospitals) pay an • annual ^ee which covers a 
seriescQf courses tox staff at their institution or agency. 

Courses and faculty are evaluated regularly through 
questionnaires to students. Survey results are used by ETN 
management and /individual course instructors to determine 

. . . 29 



^fjiocfi .if}, strengths anci weaknesses /"'make decisions aboutj lutuio 
^i-ro9rujnming , and build profiles ot KTN and SEEN studg/lts. 

Training tapes and brochures emphasize an informal 
style . ot presentation, short teaching segments «. (10-15 
minutes), and encouraging questions and discussion from 
students not simply waiting for them. They also suggest at 
least, one face-to-face meeting between students and the 
instructor , where this is possible • - 

Hquipment throughout the ETN/S.EEN network is 
standardized. The Darome Convener, ^nentioned earlier, is at 
•ill Sites. It is a modular unit: additional micropho^pes 
dnd/or speaXers can be added i f they are needed . Dr ♦ firker 
reports that it -is a sturdy ^piece^ of equipmen*t which holdte' up 
well even it handled roughly, ' Repairs are -centraliz^ed . If a 
unit tails, the local program administrator calls Madison. A 
new 'unit is ^immediately shipped out (a .stock is^ maintained 
tor thi^ purpose)" and the old upit is sent in for repairs • 
'ibe s.tandardization of equipment helps not pnly in"^ arranging 
a"* repair proceduire but .also' in detecting the cause of bad 
audic/ signals when th^ey occur; - the engineer in hadison can 
more easily determine it the problem lies, in •a ,transftii§sion 
line or the equipment at 'a site. 
4jA Problems < " - \ J 

Most of the current problems facing ETN/SEBN ,,are the 
problems tacing most large or^gani zations . With 15 hours of 
programm'ing ^ day, going to 200 sites, managemervt .must work 
/ Continually to attract^ good teachers, train them to use the 
• system effectively, and. ensure t*hat course offerings are in 
tune with what student^ n^ed and want. ' 'Also, with 1000 
laciilt/ members and. more than, 3,3/000 students, the work load 
^i:-; enorlnous for the limited ETN/SEEN staff. 

'In certain content areas such' as agriculture, ,the rate^ 
oL growth in knowledge about new techniques is very high. , It 
is important that ETN's courses integrate the most recent 
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findings. The burden provide the latest techniques is 
greater for ETN- than most colleges, since its student body 
consists of many working professionals who are taking courses 
specif ically to update their skills. . 

When SEEN> the visual part of the system, was 
inaugurated in 1969^ the state-of-the-art equipment available 
to transmit a graphic line drawing over telephone lines was 
poor . The response was to modify an existing piece of 
equipment (the Electrowr iter ) to make it serve needs better. 
Still not satiisfied, the system is designing a new unit with 
far greater capabilities (e.g., color and alphanumeric' 
displays). 

4.5 Where Are They Going ? 

Recently, Dr. Parker and his group have begun to^ 

provide add i tional telecommunic#'tit>n services. One is a 

dial-access ' service of prerecor<Jed capsulized information-.^ 

For example, in "Dial a Garden" a user calls a tel^jphone 

number and hears a prerecorded message about a particufar 

gardening problem. The user discovers how. tq access^ the 

« 

specific tape he or she wants (i.e., to learn about roses vs. 
tfisparagus) from a directory. 

Another servic^ iS a ^dial-in bridge in which the user 
(who cdn be located in any^ state and any room which has^ an 
ordinary telephone) gains access to a course or 
teleconference by calling a number. In this way, the user is 
making the connection into the system fnom his home or 
office. 

4.6 Rejplication ^ 

The Educational Telephone Network is one of, the tew 
applications of interactive telecommunications which have 
been repUcated, in large part^ by others. Systems in North 
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Dakota, 111 inois , ^ansa§ , and Texas have modeled themselves 
4 

on LTN/SEBN, 

4^._7^^ Lesson s t o be L earned 

^ There are several important lessons* which can be 
learned from the ' experiences • at ' the University of 
Wisconsin-Extension, • First, it is our impression that this 
hiqblfr' successful system experienced just as - mar\y start-up 
problems as systems which failed. Success, in this case at- 
least, IS due not to the absence of problems but to *an 
ability to deal with them. Second, the problems of managing 
dn interactive telecommunijcation system may change with age, 
but they do not go away,^ ETN/SEEN requires continuing good 
management, as it taces the problems of large scale operation 
and the implementation of new feervices, A feature of its 
current management structure informs about how to handle 
continuing services . while implementing new ones. That is, a 
<iistinction is maintained between short term and long term 
l^ianning, with staff assigned primarily to one area or Jthe 
other. The short term planning group deals with program 
development, scheduling, etc. The long term planning group 
IS released from certain day-to-day issues in order to plan 
the introduction of new services, 

ETN/SfcEN has dealt effectively with training large 
numbers of users ""through^he use of booklets and tape^ 
supplemented by direct in-person advice, ' (The reader who 
wishes to obtain good training (Materials for interactive 
audio systems should write for a List of ETN publications: 
Instructional Communications Systems, University • of 



4 

For further information , on these and other 
systen^s, see El ectr on ic E duc at ioji ; *^ Using Teleconferencing in 
* Post -secondary Organizations , Robert Johansen, ^Maureen 

McNulty and Barbara McNeal, Institute for the Future, R-42, 
Menlo Park, Calif,, 1978, 
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Wisconsin-Extofision 975 Observatory Drive, Madison, Wisconsin 
537^06.) 

ETN has developed excellent support ' services tor 
taculty membersr e.g., promotion and tape duplication. At 
the same time, it requires individual faculty members, or 
their departments, to handle the distribution qt print or 
slide materials^ to sites where students are taking courses 
(most of these materials are mailed to students, in' ^vance 
ot cl'ass meetings'f'; This task in itself migt)t require a 
staff as large as ETN's, current - staff . 

\The standai;d izat ion of equipment among sites has Helped 
to create good technical quality ^nd a manageable repair 

service. ^ , ' ' 

Perhaps most important to the success of ^ETN/SLEN is 
the quality and scope of the management team. All the bases 
of operation (engineering, planning, training, etc.) are 
covered w ithi n - the team, and meticulous attention is paid to 
the day-to-day running of the system. It is also noteworthy 
that, as a group, members exhibit a great deal of pride about 
their system and enthusiasm for their work. Lorne Parker, in 
particular^ is a "product champion" for the system. These 
motivating values rub off in the operation of the system. 

Finally, it is clear' that ETN/SEEN provides a range of 
services to people who want them and who could not easily 
obtain them in other ways. 
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i^eoria Intera ctive Cable . Television Pro j ect 

The fjebr la Interact j^ve Cable Tele vis ion. project was 
designed Jfo provide homebounc^ instruction to handicapped- 
stu'iontr; via two-way cable television (i,e.', audio and video 
in both directions). Lt was conceived and implemented by the 
Cdbie M'eievision Intormation Center ;.n collaboration with the 
Illinois Divis.ion of Vocational Rehabilitation and General 
biectric Cablevision of Peoria. The Rehabilitation Services 
Agency ol the U.S. Department of Health, Education, and 
Wellrtrt; provided major funding tor the project. 
■•3. 1 background 

Tho Peoria project was submitted, originally, as a 
[iof^Oi:.»l to the National Science Foundation. The National 
Science? Foundation had issue*d a request fpr proposals in' the 
oL«-a ol interactive cable television. The Peoria project 
rl.c<-ivcd a planning grant from the NSF, along . with seven 
othtT projects, but it was not one 'ot the three finally 
.^elected to be set, up as a field trial. 

Subsc(juently , ttit C^ble Television In formation Center 
scaled down the prcJposed project (the NSF t ic^ld ^ projects 
rrceivf.d tundinq in excess'.ot one m^illion dollars each} to a 
bud<jet of approximately $150, OOU .spread^ Svcr three year s . 
'V\iuy sought and received iun(iing frpir tne U.S." Department of 
\lf,j[t)\, hdiicaJLxi^n and Welfare, Rehabilitation Services 
Agency . 
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' ■ iSianning began in 1975. Technical design, purchase, 
and installation of equipment »too1c place in 1976. The system 
ot,ticially Qponcd Lor business -in January^ 1977, and thv 
pro:)eet was caitcelled a tow months later. 

f"^ A'he system was desig^d to let, an instructor locatef^ ip 
the studio "headend"^ of the cable company interaqt with 
, students ' who Ae logated'^in theitf homes. The studihts could 
•see anj3 h«a^* the instructor on their' television sets. ♦ The 
. inst?;^uctor could se^'-any one of the students (there were t% - 
be 5-10. students per class) by pressing a button on^ the 
tonsole at the headend.. The student's video signal could be 
displayed for" the iptruCtor onl>^, or, at the instructor's 
optioa, it..^ould be sent "downstream" for alJ of the students 
'to see.' The audio portion ,oL the interaction did-;iot require " 
any switching. A. student^' could- speak at a-ny time and oe 
.heard by everyone (i.e.,* by both the instructor and nil the* 
other studefits in their homes). ■ - 

5. 3 ■ T echnical "Design and Implementatio n ^ • 

The Peoria cable system which was in vpiace at the 
■ st^H, the project" had *ithe 'capacity for two-way 

■ T-1 However, it had 'not been used Lor transmi s^Ton 

^ber's home and modifications were required to 
/accomplish- this,.' A significant amount of Work dyrinq the 

pcoject involved making, these mod i f icatlV^hs . 
. ^ , The equipment 'in, each student's hofoe included an 
in^xffensive black-and-white' camera (cost:" .approximately 
•5200. 00), a microphone (cost: ap»rax imate,ly $20. 06), and a 
terminal.' The- terminal was at^the heart of the return signal 
and it was a .source of enormous trouble. The three functions 
•of the terminal' were: ( 1 )/ to transmit the student's video 
signal "upstream" , to t^ie h^ade^id s.tudio'when it was 'switched 
on; (2) 'to activate 'the video switching when it rece.ivpd.a 
triggeri-ng ^signal from tr*e instructor 's control t^anel, and; 
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(i) to ttaiYsmit the studtnC'ti audio upsLrt^m vont uuic>u.>. I y . 
This crucm piece of equipment was not available otf- 
^he-shelt when the project started. Bijds were requested from 
manufacturers to build a custom piece of equipment, based on 
the, project team's specifications. 'the larger cable equip- , 
ment- manufacturers declined to bid, stating that it would be 
unprofitable l^o " manufacture only ten terminals Uhe number 
.reouested' by the project team). Of the companies who did 
submit bids, estimates varied a great deal. The project was 
required by state law to accept the lowest bid. This bid 
('ust under $10,000.00*' for the ten terminals, plus sJome 
adcJitional equipment) Was submitted by a small company i»n • 
OKlahoma City. * , 

The terminals never worked properly. Difficulties 
•started before the terminals were shipped. The ^cable company 
had not completed modifications in the system to allow a 
•return signal from students' homes. Thus, the . terminals 
could not be tested in a fie'ld situation when they ar'rived. 
Irtstead, a "test * in a laboratory situation was substituted. 
Although the equipment- did not work properly in the test, 'it . 
was accepted and paid for. Th^ company was asked, however, 
to take the terminals back to Oklahoma City and adjust them. 
Distance between Peoria and Oklahoma City appears to have 
hampered communication between the project team and <:he 
manufacturer. In addition, the manufacturer was , -either 
unable or unwilling to make the ter'kinals work properly. , 
Months passed and the' proj^t team finally demanded that the 
terminals be shipped, to "Wpria, no 'matter what their 
operability. At this point, ^ the project team attempted to 
fix the terminals with the help of a local engineer. 4^, 
^uld not make 'them work properly, and the implementation 

Tttort was further delayed. ' v ' 

Next, the project team decided to jerry-rig" the 
equipment^and get underwaygin whatever manner was possible. 
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Remote switching of sHiudent cameras was abandoned. Instead, 
the student or someone in- the room with the student was 
required to turn the camera-modulator on manually whenever 
they wanted to* transmit a picture upstream. This worked 
surprisingly well, though the quality of the picture was >( 
adequate at best and light^ing was a problem in some students' 
homes . Use of the terminal for ' aud 16 transmiss ion was 
abandoned completely. Indeed, they did not use the cable for 
audio transmission, but incorporated the telephone company's 
Homebound Student Service into their system. That is, the 
video portion of the interaction was sent over the cabie\^ 
while thi^ audio was carried over phone lines. Kach student 
had a push-to-talk microphone and a speaker. The teacher had 
a speaker tor each student participating in the class, and 
one .microphone, ^e -speakers were grouped together with the 
microphone on the t^achpr's -desk, so the output from any one 
would be picked up on all the other liries. In this way, 
♦everyone could hear everyone else. This hybrid arralNaement 
worked adequately. Moreover, it was - inexpensive. Total trost 
for the speakers and push-to-talk i^crophones was $162.00 tor 
installation, plus $148.50 per month. This included a 
microphone-speaker unit in each student's home and- nine 
speakers plus one microphone on the teacher's desX. With 
this arrangement,, they began classes in January, 1977. 
5 .4 Administration of the P roject 

At the same time that project was experiencing 

technical problems, there were administrative difficulties. 
In the origwial proposal to the Illinois Division of 
vocational Rehabilitation, it was stated that there would bt^ 
a full-time , on-site manager. In subsequent negotiations) 
the Cable Television Information Center Jlbved away from this 
position. However,, the Illinois Division of Vocational 
Rehabilitation cdntinued^ to expect and ,,want a ^tuli-timc, 
on-site ip^nager. In practice, there was no on-site manager 
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trom tht^ Cable Te levision ' Intormation Center available on a 
tull-time basis* Ins'tead, a local administrator . supervised 
the system on a day-to-day basis* 

In addition, leadership at the Illinois Division of 
Vocational Rehabii itation changed dur ing the course of the 
project. "The new group may have been less enthusiastic about 
^ the project "in ^-^eneral. . Whatever their motivation, they 

IT ^ exited poor ^ technical quality, high >costs per student to 
deliver services, and ^ inadequate management as their reasons 
tor cancelling the project thr^e months^ after it began 
' operating^ • In addition/ the management - team was hampered in 
the selection of studetits ^to participate in the project by 
very stringent ^cr^iteri^ whifch eliminated many appropriate 
' candidates and infcroSsed the cost of selection. The cHteria 
viere a.%fcyproduct^ of. the funding source (HEW) rather tftan the 
aims ot the^ pr<53e9^ . ' . * , 

Intere^stingly, the handicapped students (a total of 
eight. took part- in the pirp^ect) ^were- very enthusiastic about 
the serviced The^ fcj^d the technical^ problems tolerable and 
the sociali2ati9i^;^prpvided through the two-way cable system 
extremely- vaj^uaj|^l^* ' In -^dition, one of the courses offered, 
"Daily Civing'^k'i^gs,'* waA ^ated highly. The other course, 
"Insurance Claims Adjustment," was rated poorly, because it 
used, one-w.ay lecture format and because it prepared 
students to do a joo "^which was not ^yailable to -them after 
* . they tmished the c6ur^e^ 

^'The cably co*pany in. Peoria made, some very reasonable 
• suggestions' about ^ tv^w to make ^the system w6rk. These 
involved^ the purchase of existing of t-the-shelf equip/nent 
which th^ compa^tty believed could do ttte job. However,/ the 
Iliirtolfs Division ot Vocational Rehabilitation had' \lost 
contidence by this point and would^ not fund the purchase of 
additional equipment. 

. X ■ •• • ' 
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5 . 5 Lessons to be Learne d 

A tew lessoos emerged from thje Peoria project. In 
relying on a small manuf ac^urer who is far away to build . 
custom equipment, there can "be difficulties in correcting 
problems y^hich arise. Distance makes it "more difficult to 
knock on a manufacturer's door or otherwise put pressure on 
him to make repaits. Small size dan mean that a manufacturer 
is less able to absorb a los^ if he has bid too low on the 

job. ' ^ 

The Peoria project was locked into .their position by a ■ 
state law which required the acceptance of the lowest >bid.' 
Their experience suggests that "low bid" should not be the - 
only consideration in selecting a manufacturer. Price should 
be weighed against quality and reliability. 

It is difficult to generalize and argue that custom ^ 
equipment should be avoided. There may'be no other choice in 
some situations. However; whfen a custom .piece of equipment ,, 
plays such a crucial role as here, adequate time and funds 
must be allocated to pre-test and debug it. Here, again, the 
Pe^ia project may have be^en locked into a position of 
inadequate funding.-' They spaled down their original design 
when they did not receive funding from the National Science 
Foundation, "in doing so, the,y lost the backup funding which 
•might have rescued th^ 'project from the equipment problems 
they encountered. ■ - ^! 

The absence of a full-time, on-sitW manager from the 
Cable Television Information Center may or may not ha^e been 
a significant element in th^ way they, dealt with technical 
• problems. HcJwever, it clearly weakened ,their political 
.relationship with the 'Illinois- Division of Vocational 
Rehabilitation (IDVR^. This political- weakness, combined 
with a change in leadership at IDVR during the project (a 
factor outside the control of the project team), meant that 
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there would be little strength in the project team's etfort 
to win support trom IPVR in the last phase of the project. 

Two positive lessons emerged from the project. First# 
the hy-brid arrangement of telephone- lilies ^or audio trans- 
mission and cable tor'^^ideo transmission worked surprisingly 
well. 'It suggests that ' non-traditional mixtures of equipment, 
and transmission systems are worth exploring further. 
Second/ the enthusiasm of the ^handicapped . users for the 
Peoria project provides additional levidsnce that a ^rvice 
which is wanted! and needed by users will be accepted even^ 
when technical quality is less than ideal. 
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Research Context and Objeq tj. ye s 



Field trials and demonstration pro^j'ects must make sense 
in two dist^inct cQntexts. The* research context generally 
features a concept or hypothesis which is - under 
investigation. There are, ) typically,^ associa ted'^ink^ges 
with a funding agency and'/with a inore ""inclusive .program of 
research. The s ervice cont^ ext includes the technical system, 
user organization,(s) , project management team, and cTther 
elemejits in the operation pf the telecommunication ^^^si^rn. . 

The focus of our studfy" was upon the practical problems 
which ariae^ in setting ub field trials and demonstration 
'projects. Hence, we. placed a strong empfiasis upon the 
service context. Nevertheless, the research context has. many 
impleinertbation problems connected with it. There may also be 
conf lict\etween ob^ectives^ derived from the ±wo contexts. 
6.1 Th^ Iesearch Context 

Field tr lals -are in?struments ' of reseai'ch whi le 
demoni5trat<ion projects are generally not. So when a 

field tri^l is proposed, it is pecessary 'to determine whether 
it is tbe most appropriate instrument. It rr^ay be that some 
less 



f In practice, the distinction is blurred « by some 

government funding agencies which find it. administratively 
more convenient to use one term even though it is' the wrong 



one. 
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costly acti-vities should be undertaken tirs-t. A field trial 
or, especially, a demonstration project may fittingly' 
culminate a research program. It should hardly initiate it 
or be treated as a self-contained activity. 

6.1.1 The ongoing research process- . A f.ield trial may 

be one step in . an ongoing * program of research. 
Alternatively, the project team may treat it as an , isolated 
activity. The distinction., loosely -speaking, is between 
seeing the trial, as part of^a research process and seeing the 
research process as part of the trial. 

A classic example of the .former (a trial as part of a 
research process) is the telemedicine research of Conrath and 
Dunn (1977) in Canada. Th^y designed a four-stage program: 
observation, laboratory esf^^er iments , field trial, followed^ by 
the implementation of a regular service. There are several 
other examples ih the projects within our sample. The 
In^stitute tor^ the Future developed PlKnET and FORUM, its 
predQ^cessor , as research ^ools and used<r them in a series of 
trials, improving them <\s they went, in order to develop 
their understandincj of coiiputer-mediated commur\icat ion . Froin 

^ r 

AT&T's point of: View, the^Phoenix Picturephone^) trial may be 
seen as one step in their bngoing evaluatipn and development 

of switched visual services. For NASA, STARPAHC is a step ih 

y 

the process of finding. ways of transferring space technology 
into other fields. And finally, the Union Trust teleconfer- 
encinq system was originally conceived as a fi^ld trial 
within .the New Rur^l Society project. 

There are also examples o£ projects which were treated 
as sei t-contained activities. It is necessary to ask how 
well they relate to relevant theory (and, if intended as 
t leid trials, what contribution they make to i^). ' It seems 
likely to us that lack of theory explains both the occurence 
and the non-solution of problems which arose during the 
implementation 6t some of these projects. Models of how the 
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technology would, be of |>racticar value to users were less 
well developed and less reali^Mdc; possible problems of 
individual and organizational adaption were unant ic ipated ♦ 
Naturally, lack of theory is more, likely to be. a problem for 
ifeams coming fresh into thetield'to conduct a project, 

6»1>2 The appropriateness of field tr.ials . Questions 
to which some field trials have been addressed migh't more 
appropriately have been aiddressed by other means, initially 
at least. If an alternative approach would have yielded only , ^ 

» 

partial answers, one ittj^ght still have been^abl^ to enter a . 
latep field trial with a . more suitable technological design 
and OrT ti^ basis of more information regarding users' 
reactions, costs, and so on. Further, more modest research \^ 
might weed out cer ta in^concepts unsuitable for a field trial, ^ 

To take just one example: uncertainties concerning the 
efficacy of a novel system for teaching over a- distance could 
btf, investigated in a control-ded experiment after installing^ 
the system between two rooms on a back-to-back basis. This 
would not, however, be nearly as useful in determining 
whether remotely located students would enroll in classes 
relying on i^e • of the new system, It^ is necessary to be 
specific about t^e uncertainties one is seeking to re^tJuce and 
to arrange th«m in a sensible order, 
6,2 Objectives f ^ 

Some telecommunications systems^ are* set up with the .S^^^^ 
single objective of providing a valuable service to their 
users,* Such systems have been installed by,^for examples- 
NASA (its audio-conf ererfcing system)^ the Philadelphia 
polipe. Rural health Associates, the University of Viisconsin- 
Extension, and First National City'Bank. 

Other systems are set up for demonstration and/or 
research purpose-s. While they, too, provide , service to their 
users, theVe are external clients as well — i.e., those whose 
work may be informed by the demonstration or the' research 
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findings. .All the NSF funded prajects are ot this kind; so 
too are many of the telemedicine projects. , , 

In our earlier working paper , Elton and Carey { 1978) ^ 
we set up a tour-way classification scheme based upon the 
relative importance of a project's internal (user-related) 
and ex ternal (general ization-r§ia ted ) objectives. This 
provoked some disagreement. Whil? readers generally accepted 
It as a helpful conceputal framework, several felt strongly 
that their 'own project had been misclassif ied... We sometimes 
disagreed. 

The subject is sensitive and indicates, at least from 
our perspective, that stated pbgectives ip proposals and 
reports were not always consistent with the objectives of 
on-site managers and project dirv^ctors. 

6> 2, 1 ^^o urces of confusi^. Several factors confuse 
any analysis of objectives. The relat^^ importance of an 
individual's objectives can change with time. There are 
multiple actors. Different actorfe enter and/ leave the scene.^ 
Sometimes there are * different - elements j n.thin an overall 
project team,^each in /pursuit of a different primary 
objective ( f or >^xample , "im^lementers" and researchers). 

6.2.2 Relationships betwee,n objectives .^ Two types of 
conflict between objectives have been noticed. One occurs 
wherr services-provision and re^search (or demonstration) 
objectives conflict. The most pbvioiis exampl^l is when, to 
preserve the integrity of a control group, a r^earch' design 
imppseT^'^nstraints .on the promotion of a new servicf or the 
population to be served by it. Another example is the burden 
ol dat^*' gathering orrntedures on the population served and its 
^er^S^s; But tEere are suggestions of dangers which ^are more 
insidious, because harder ' to detect: the dt^sigm of services 
or selection of sites which lend themselves to a, classical 
experimental design,^ even though they may be subst^t la lly* 
less favorable to the concept und^r study; and the diversion 



of attention to research procedures to the extent that the 
trial service attracts far too few users* 

The other type of conflict is between the objectives of 
a project team and those of a funding agency. However, it is 
our . impression that during a project these have caused 
trouble * only after it w§s clearly* failing according to 
anybody's standards. 

It is clear that/ unless subjects are offered 
artificial inducements to use a new service^, the service 
provision objective must be taken seriously. This may place 
a project team under considerable moral pressure to introduce 
the service so that^'it will contincje at the expiration of a 
research or demonstration.^ grant . However, this is unlike^ly 
to be. withip the funding ageacy'fe ^ terms ot reference. 
Nevertheless, it may be able to use its influence helpfully 
to this end and we can see only good coming of -very early 
discussion of the subject between the project team and its 

Sponsor. . ' 

6.2.3 Some approaches, to conflicts arising fr om 
research designs . When an experimntal or quas i-exper imentai. 
design is used/ it mayjalsd be necessary that the ^tp^jatment — 
..i.e., the service — should be held constant. This may mean 
rejecting or delaying improvements in the serviced And this, 
of course, can provoke conflict. 

Lucas ^has suggested a way to solve this problem, which 
is illustrated by his work ir^ Spartanburg (Lucas^et a 1 . , 
1979). One of the applications investigated involved 
teaching via a two-way cable television system. This project 
was divided into phases. At the end of each phase, measu?eV 



^Conrath and Dunn^offered payments to subjects . in 
their tria;L though they were rarely accepted (Conrath and 



Dunn, 1977). 
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were ted back to the teachors on the basis ot wtuch they were 
tree tor-and actually did — change their ways ot usin^ the" 
medium. This meant that any signiticant difference ih 
outcomes^ in any pha^ could be attributed to an' identifiable 
treatment. The interested reader is, referred to lAicas and 
Qlaick Ji978)^ 

In th^ above case a project was divided into «teps. 
Structural changes w6re permitted between, but not during, 
steps. The -approach may be compared with a research program, 
such as that described by Conrath et al. (1977), which is 
divided into discrete phases, of which a tield^ trial is one. 
Both approaches acknowledge in a practical way but without 
sucrificing research rigor, that at the outset uncertainty 
may be too great to allow one to choose and^ stick to a 
particular treatment. > 

Although we have come across no examp^ • of its^ 
applica-tion, there is another approach to avoidinrg these 
confixes. (And it may also be an appropriate approach when 
a rigorous research design is inf easible . ). It would^ require 
redetinition of the re^search role so that its most important 
function would become the provision of assistance to those 
setting up and managing the trial service (and to the others 
to whom they report). Tha^research would serve the ends of 
the^trial (as well as the^ ttial -serve tjie ^ds of research). 

'That this could materially reduce conflict is plausible 
enough, but that it could also provide crej3ible evaluation of 
t^e tri^l" system may seem more far fetched. The latter 
possibility is, however, well illustrated by the process o^f 
operations research as it was originally developed about four 
decades ago, rather than as it is generally conducted now 
(^ee, for example, Waddington, 1970). ^ 

The design of a recent Canadian program of educational 
exper imen^frs usin(5 the CTS satellite did leave open this 
possibility even though it did not reqtiire ib. Evaluation 
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was conducted ,u€;ing'a two^tier approach. There was. a local 
research activity associat^ed with each project but an overall 
assessment was conducted by a distinct central research team 
that worked with- counterparts at jthe local level Csee Daniel 
et al., 1978). * 

. r '■ . 
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CHAPTER SEVEN 



Needs Assessment and Project Preliminary Planning 

This chapter considers the concept of aged; the process 
ot conducting a needs assessment; and some oj: the components 
which make up the -planning for a pro3ect. 
Ij 1 Needs 

It' has often been observed that a particular service 
failed because it did not meet a "reSi need." (Generally r 
this is to be understood cfs a stronger statement: there was 
no real -need it could have met.) Such statements may make 
nice epitaphs, but it is not part icular^ly easy to turn them 
into practical and useful advice for the living. In part, 
this- s^ems to result from confused thinking about the concept 
ot need. 

Needs' of the kind with whit:h- we are concerned are 
relative, rather than absolute. Th?y cari be treated by 
providing people with something which subsequently they are 
not prepared to do without*, They can be created by removing 
alternate means to desired ends. In this sense ^ it is 
••perceived ^eeds*\ or "wants" which matter; "real need"' has no 



useful meaning. ^ 

The *te^m "need" can also be used to express a Ibgical 
necessity. (To speak with someone in another city without 
leaving my home, I need to use the telephone.) 'J'here are 
logical needs' well as perceived needs. It may be that a 
telecommunications service with certain characteristics would 
be' logically necessary tp some nisw act ivity--maybe to 



participation in a discussion* by ^T^laumber of people wKo are 
•to ieave their' separate locations. The new activity , . 
•however r may not- be, or become* a percei'v^d^ need. Clearly 
one mttst consider need at the level of the whole innovation. 

Not ic^ 'phsit n^ed here is determined by the difference 
betjv^en spme not^on^^of h<jw thin<gp5 should be and a view of how 
^hey are,* , Tl(e farmer standard may be established by pblicyr 
by legal requirements r^^y statistical- compariscJns betweei 
commilni ties or organization^ , ^or by 'other means. Often it'^ 
will be decidedly, arbitrary. Moreover, one may rea/ly be 
f«|i|^ing pn o ppprtuni t ie s seemingly presented by a n^w use of 
^tfewRo^ogy, rather than needs. 

7.>111 ^Empiri'cal Observation s, Some empirical observa- 
tions axe- provoked by. the experience of- th^ projects in our 
sample. .Needs m.ay r^nge from stronger© weak. The stre/g^i^ 
of a need "^an Have 'a major' impact on a project, particularity 
when* a telecon\municai;iorys application must deal with a number 
of problems* In one situa^tion, userfe who' experienced few 
technical problems reported that' tec*hnical problems were a 
major deterrent to their using. the equipment. However, users 
in another situation, One wh'iclii had 'many • technical plrobl( 



reported that technical problems wer^ not^ a deterrent to us^ 
These , seemipg;Ly contradictory reports are explained by the 
fact thi'l^ the ^ second group was .widely separated physicalTLy 
and had no adequate alternative to teleconferencing. The' 
strength of their njeed affected .their perception of the 
equipment^ and tl^eir willingness to live with technical 
problems (Casey-Stahroer , 1973 ) . ^ ^ 

' Ne^d is, often treatfed as something which is static^ and 
one dimeaisiwii|L . however, needs change over time and 'some 
needs "hjiiy be surf-oggtes- .for' others , e.<^. , the desire to make 
money' or advance one's ^aree^r.or to profect^the interests of 
'h. private 3'roup. It is useful to linderst^nd when a^seeming 
communication need is a surroga^ie tdk" something*' else . This 



knowl<?d9e may suggest an aiternutive ap^-oach to a particular 
problem. - 

One shcfuld not assume * that an ^^obvious nee(^" of an 
organization is something wanted by the members^ of that 
organization. It rs^ commonly assumed thSt "better communi- 
cation" is both a need and a «^ant for an organization. Often, 
this proves not" to be the case. A telecommunication -appli- 
catioW may encourage more meetings than are necessary or 
bririg people into an encounter under the wrong circumstances. 
Evert if there is an "objective" need for such communication, 
users may^ not want it. Put simply, "What's in it for me?" 
They may not want to do their jobs better, or may simply 
•oppose any change in their cuVrent pattern of work. 
Similarly, a planner may assume ^that people will value ease 
of communication, saving time* and saving money. This is not 
always true. In some instances, a symbolic value of 
"importance"* is placed on a meeting where one or both parties 
travel. Th;s value can superig^de any savings ot time ^or 
jnoney. ♦ ^ * ^ 

Commonly, telecommunication equipment is ^.nstalled to 
meet one need, but is use(^ to meet anothe^lf Thus, in . the 
Bethany/Garf ield Picturephone® 'trial, the Picturephon^ was 
often used as a "hotline." It made it easier to get through. 
However, this usage had lit^tre to do with the intentions of 
those conducting the trial. Users I'n^ the hospital were 
employing < Picturephone® . to convey messages that would 
ordir^rily be sent oh a telephone (Noll anB Woods, 1979). 

Nor can one take perceived needs at face value. 
Sometinies, potential users, of^ a teleconferencing service have 
expressed a need (desire) for full-motion vfrfeo. Yet with 
experience, they have quickly come to be satisfied with ar> 
audio system. 

The degree of need will vary ^^om one possible field 
site to another tor a . particular application. Practical 



constraints may lead one toward sites where the need is 
relatively weaker. The resulting danger is obvious. 

In sum, analysis ot assumptions about Deed is a deci- 
dedly *nec6ssary , *but demanding, activity. When considering" 
need, it is a useful mental dis^^pline to complete the 
phrase, "need in order to. ..." 

7 .1.2 T he ^bstitution _ paradigm . Much current 

thinking about telecommunications views it as meeting a need 
to substitute for in-person communication which ordinarily 
ifequires travel. There is a good reason to challenge this 
thirrking. Two objections in particular are reinforced by the' 
experienc^^'^^f ^*4*e .projects we considered. First, tele- 
communi^tior) . has\t?ften proved valuable in providing 
communicaC^n on occasions, or between people when- the 
alternative would have been no* communication, rather than 
travel to an in-person meeting. Second, the thinking 
neglects significant secondary adjustments. For example, 
within the context of a pre-existing organization, the time 
and money saved by direct substitution may be reinvested in 
other activities, e.g., in some , additional travel. Net 
savings in travel expenditures may be illusory, even though 
other benefits -accrue.^ ♦ i 

What telecommunication offers is a relaxation of 
constraints. Thinking based only upon the substitution 
paradigm is likely to miss the potential benefits of uses 
other than* substitution and to overestimate the degree of 
direct substitution • which will occur (unless other con- 
straints aie to be imposed — e.g., administrative restrictions 
.on travel ) . ... 

T^elecommunication systems may relax constraints even 
when they are not used. Their availability may be sufficient 
to achieve some desired . effects. For example, a tele- 
communications service in health care can al^w a locals 
service provider' to call upon someone at a distance foi". 



cadvice-. ^ ^Ttje^ lact that the ioccU sei-vicf pruvxder 
communicate it she or. he wants tp do so may have desirable 
ettects, even ' it this choice is hardly eve?* made. (For 
example, the local person may feel more confidence in 
undertaking an activity which would otherwise ^be seen as too 
risky.) The desire to achieve these effects can pr'o^Jird^ the 
rationale for implementing the telecoramunica.t ion serviW^ 
7 >2 Preliyiinary^Planning Studies 

In this section we consider three types studies 
which may be undertaken as preliminaries to a field project: 
needs assessment, design, and' pilot studies. They are all 
parts ot an overall planning process wh:i^h can lead to a 
tield project. The extent to which* they precede or are 
included in the entity ' which is proposed for funding vanes 
Considerably. 

7.2.r Needs assessment . Needs assessments are under- 
taken' to determine the extents to which different services 
wiii be useful to a particular population of users. In 
embarking upon them one has, at the outset, delimited a" range 
ot possible ways of meeting those ^eeds — in this field, -ways 
that involve telecommunications. Possible solutions falling 
outside the boundaries of interest generally will not be 
pursued*. One is in the position of solutions (admittedly a 
range of solutions) looking for problems. (Moreover, one is 
probably under stron<g pressure to find something*.) This 
"fundamental weakness of nfeeds assessment, coupled with our 
^atlier ^ remarks abo^lt needs, form the basi^ for our reserva- 
tions about such studies. 

Dne may prefer ,a process of diagnosis and problem- 
solvijig that is more aa.osely related to, and responsive to, 
the client ^systems served' in a resulting project. It must, 
however, be admj.tted that heeds assessment is a necessary 
ev;l, given the organizational structure from which project 
fun^s flow. Cettainiy, a needs assesslnent is. substantially 
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better than nothing in filtering out schemes^ that ' would not 
be worth pursuing and in providing intormation useful in the 
planning of those which would. 

Useful models for conducting *a needs assessment are 
available from the literature (Spartanburg; Phoenix -Crimin^al 

.Justice System^). The ? process addresses a number &t 
questions which may be answereci" before it is decided to 

•.provide a trial. or demonstration service in 'a particular set- 
ting. Typically, answers should be provided ,to questions 
such as the following: 

^ 1/ In. what ways is the functioning of a particular 
* * organization, set of organizations, or community 
below "standard"? (Whatever the standard may be. ) 
HOW/ therefore, may new telecommunication services, 
or other new services relying upon telecom- 
municationr bi^ng functioning up to standard? For 
the purposes clf such exercises, this determines the 

needs. ' 

2, Ts~r need recognized? By whom? . Do prospective 
^ users -want a service to meet the need? - 

3. Is telecommunications a way,, the best way,, the most 
efficient way, to meet the need? 

' \ 4. Is the technology under consideration adequate to 
*** provide the needed service? Is it excessive 
(overk'ill)? 

5. Are the anticipated costs of the system m line 
with what couid be recovered from interested 

. * parties following^^a period of grant support? 
'6. Wha.t changes are necessary, over and above the 
telecommunication service,' to meet the need, e.g., 
redrgar\ization of work schedules by users? 

7.2,2 Outline design . The overall design will have h 

number of components which must fit weM together: 

1. Technological design (this involves selection and 
" location of equipment, etc.). 

2. Design of the organizajiion to support' the tech- 
" • ' . liology (this may have to deal with maintenance, 
. ^servations , etc.). - > 
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^In both projects, it may be noted, some results of 
the subsequent trials were considerably at variance with 
conclusions based on the respective needs assessments. 
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J. Design or re-design ot the orgahi2'ation( s ) which 

will be using the techndlogy (sometimes). 

4* Research design (sometimes). 

** # 

As JSL project unfolds, changes' in. certain components are 
likely to become necessary. This necessity may be sub- 
stafttially reduced by conducting a ^pilot project beforehand.. 
Nevertheless, some change may still be required. This places 
a premium upon flexibility in the design. Aa^important way 
ot preserving flexibility ' is to leave decisions open until 
pilot studies have taken place. 

7. 2.3 ^ P ilo t , stud ies. Pilot studies allow one to try 
out alternative configurations of' equipirpent under actual 
operating conditions/ tes,t .operating j^procedu.res / and ^identify 
possible •pt'oblems, in advance. * They also provide op- 
portunities for building project teams. Not surprisingly, 
pilot studies ha\>e proved valuable across a wide range of ^ 
projects, evenywhen off-the-shelf equipment has be^n used. 

We have come a,cross three -types of approach: (1) pilot 
operation a"t the intended site(s> or a subset of them (e.g., 
Boston Nursing Home); {2) simulation of the inten^d tech- 
nological system at other sites (e.gf, STAHRPAHC); and (3) 
trial m a specially develope4 laboratory environment (e.g., 
in Mitre Corporation's Telehealth Care Program). 

7.3 Resources planning * . 

One of the main-^purposes of planning is tio ensure that 
necessary resources will be available at the right time. If 
probiertis such as those described m other chapters are not 
anticipated, the resources to. overcome them may not be avail-* 
able. In order to reduce the 1 ikel ihood of problems once the 
pro3ect is underway, the • f ollpwing questions should be anr 
swered at the planning stage: 

7. 3.1 Some ^ questions to be posed at the planningv 
i^aae. ^ J 

i. Where will those with the technical skilljs^^r 
installing the system cojne from? If they come from 
a distance, will they be available ^to make mod- 
' ifications? 



Are costs for modifying the system during the 
impicmentat ion phase in' the bSdget? Most projects 
report that there were moderate to significant 
changes during this period • ^ - 

3. ' Are^ equipment repairs anticipated ir\ the budget? 
What kinds of' repair service are available? 

4. Have -all side activities been anticipated? (F'or 
example, a microwave, system may require an 
environmental • impact study.) * 

5. Are political and organizational problems anti-^ 
cipated and planned for? Solv.ing these problems is 
often a more time consuming ]ob than expected. 
Many projects have reported that .these issues were 
a ma]or stumbling block. ^ ' ^ ' 

6. Wl^at mechanisms will be used to monitor on-site 
implementation activity? Will communication 
between project management and lower level staff ^be 
acJfeq^te? This^ communication-, is e^^pecially^ 
critical 'when management is located at a distance. 

7. What- is the quality of the implementaet ion staff? 
Are they suf f iciently skilled to deal with both 
anticipated and unanticipated technical and 
administrative- problems? Will the staff , and 
consultants, be there when needed? 

1. ^3.2 Time and m oney-. Obviously, it is necessary that 
khere be enough time and, money for' comple'tion of the project. 
Most of the^ teleconferencing projects, for which we have the 
information, .reckoned that they had" enough time and money for 
implementation. However, investigators on more than half Jafle 
telemedicine and two-way cable projects^'' felt that they did 
not have sufficient time. Shortage of ti^, whether caused 
by initial miscalculation or constraints impcrsed by funding- 
sources, has turned out to be a substantial problem in a 
nuJ^er of projects.. Sometimes it has set off a chain reac- 
tion, as when squeezing out a pilot stage. 

It is not surprising that it is the types of projects 
explicitly involving organizational innovation that have 
experienced these problems. It is not as easy to interpret 
the fact that almost all these projects felt that even though 
short of tume they were adequately funded; generally a longer 
duration requires more money. Our interpretation is that it 



was the rate ot expenditure, once initial investment had been 
inade^ that was consjidered adequate. > 1^ 

7.3.3 The proposal as a plannin g document . To plan 
well one must, among other .things, identify what may go 
wrong, then take steps to ireduce the probabilities and 
cons€<}uences of these occurences. Plans included in 
proposals mus-t be taken with a^rain of sa-lt. Proposals ,are 
written t& "sell" projects. The prevailing view on both 
slides of the funding fence is that known problems often have 
to be sjjppressed. ^ ^ 

This means that predictable stumbling blocks cannot be 
dealt with in the budget or in the allocation of time ^nj 
personnel, .unl ess money and time-are disguised'in the propAsal 
under another heading. Especially for externally funded 
prq^eots, * the, gamesmanship of prop>osal writing makes a 
^nega^ve contribution to dealing with ,the real problems 
*impleifenters will face in the field. However, the problem 
should not be overstated. Experienced program managers (in 
tunding agencies) and principal investigators, it has been 
observed to us, • know the rules of the game. The former 
tolerate or require some provision for the "unexpected." The 
latter will develop real operational plans, even if they are 
^elective about w|\en and with whom they will share them. 

7.3.4 The language of the pla'n . Plans typically have 
to be shared with managers, users, and various agencies. We 
have received a number of adverse comments on the impersonal, 
technical, and abstruse -jargon in which the ^c^Ts;^esponding 
documents are written. Presumably, these, are often the same 
documents as are presented to funding agencies in proposals. 
There i.^ a desire by funding agencies, as well as persoVinel 
in the field, for more <tlarity about how projects are 
intended to proceed. 

Notice th^t a planning • document can set. values for 
everyone involv^ and that the words used may be seen as 
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r'etlectin^ the values under-lying a project, including the 
value placed upon- communication"^. « 

7.3.5 Techniques. In- d iscuss ing planning, one project 
leader (Philadelphia Pplice) emphasized the value of network 
analysis (of the PERT variety). Other techniques pf planning 
and control have beeTi found useful in more complex projects 
(e.g.% STARPAHC). In one project (Phoenix) a technique tor' 
site selection was specially deV-6loped (Stockbridge, 197B). 
Nonetheless, most projects seemed to manage well enough 
without special techniques. 

7.4 Participation in the Planning Proc ess. 

Planning is not just a matter of producing plans. It 
IS a process which provides opportunities for uncovering 
problems and opportunities, for learning, and foe generating 
conunitment. and mutual trust. Hence, tVfe emphasis which man^. 
organization- theorists ^lace oh participatory planning. 

There is no distinct dichotomy between participatory 
and non-participatory planning. The extent to which 
interested parties w^re involved in' the planning of the 
projects in our sample ranged from very low to very high.„ 
Nor does ' high involvement necessarily imply genuine 
participafion; it may mean being manipulated or subjected -to 
endless questionnaires. 

Our information provides no direct evidence to support 
the proposition that participatory planning makes the 
eventual success of a project more likely. There are some 
examples of " decidedly non-participatory planning being 
followed by success and of highly -participatory planning 
being followed by failure. 

Two observations on the subject can be offered. first,^ 
many «)f 'the things that subsequently go wrong are of kinds 
which participatory planning should help make less likely: 
for example, unexpected user-related problems and lack of 
trust. This may- be ^en as indirect evidence in support of 



participatory planning/ but notice that ?juch planning is not 
a technrque/ though' it car\ be enhanced by techni<3ue? it 
retlects a set ot values and assumptions wh.ich must be. 
maintained throughout a project. 

Second, when the innovation in question is "TTTTvited to 
the introduction of a new telecommunict ions service, wh\ch;is 
unliJcely to have major implications f\>r the way users conduct 
their atfairs, then participatory planning is [probably bdl 
less valuable and less "feasible • Aud io-conf erei\ci/ig serviced ^ 
provide an obvious example. 

We see no reason to doubt that involvement of users is 
worthwhile. However, it is also important not to overstate" 
tne cas?, Usjrs and managers may not always be aE?ie to make 
tne necessary time available. Also, users do not always know 
what is best in a. situation, e.g., whicjH equipment as most 
appropriate. 

The pitfalls of too much or too little user involvement 
can ^eLstated' simply: a project -which 'ignores a user group 
in tt\e proc^^s .of implementation risks failure; one whvch 
follows blindly all of the suggestions and wishes of a user 
group also risks failure. 
7 . 5 Operational Plan 

In addition tcr the preliminary pLanjiing ^ studies 
outlined in^ this chapter, there is need for - a much more 
specific operational plan co/itaining such elements • a-s 
installation of equipment, ^n^agement ot the p^ject, and 
training of users. We -turn to tnese topicp in the next two 
chapters. • ; * ' 
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CHAPTER EIGHT. 

' In stalling the System ^ • ^ 

This chapter deals with: deciding where to put equip- 
ment; the importan^ /of a comfortable setting; choosing 
equipment; the reliability bt existing hardware; installation 
and* repair services; the special problems of installing good> 
audio; and some unant ic'^ipated problems which seem to delay 
vmost projects.' f ' , ' 

8 ,1 Location 'of Equipment 

The physical . proximity of the telecommunication 
equipment to where a user lives or works is very important . 
Some potential users consider two floors up in the same 
building where they work as "too far" to go for a 
teleconference. This is one reason why public stud it) 
conferenciTr^^ systems, where users must travel a few blocks or 
B few miles to use a teleconferencing room, have not proved 
as successful as in-house systems. The assumption that a 
user would be^ willing to travel a short distance in order to 
.save traveling a great distance may seem rational but it has 
not proven correct in many instances. Potential users, 
especially in a business ^context, tend to think of a 
telecommunication system in -the way they think- of an ordinary 
telephone or a Xerox machine: it should be close' by, in. 
their immediate work space. Less sophisticated and expensive 
equipment located in a user's immediate ■ vicinity may .be 
better used than more expensive equipment which is less 
conveniently located. This issue is highlighted in the case 



Oi l\iK .U,St:L WtiO said lilctt 1 1 . hdti tiJ (f.lVcJ »lCr()V,S I OW!l 

with ail th§ tifatLic and related problems, in order to use a 
teieconterence room, he 'nfight . as well go on to Chicago 

^ (Hough, 1977) • ' ^ * 

Another issue whrch t>ears on the location of equipment 
IS tern tonality • • Whose "turf" is the equipmer^t located on? 
Employees of a government agency or a corporation wh^ch ' 
strongly values internal control over equipnwrit and 
communict ion may be unwilling to go to any space whlgh is not 
"theirs." Even within a building, territoriality can be an 
issue. Equipment located outside the boundary of an office 

. or department may not be used. At NASA, it was found 
necessary to locate audio conferencing rooms within the space 
ot , each project, even where projects shared the same ; 
building. For example, people working on the Spac^ Shuttle 
Project required their own room, as did the Apollo Proj^ect 
employee^ (Fordyce, 1977 ).. 

There, is some evidence that the number of 
transportation modes a persdn must use in order to reach the^ 

, equipment (and. the perceived difficulty of getting there) ca^n' 
create a balrier (Moss, 1978). In the latter instance^ it is 
suggested that user attitudes are affected not simply by the ^ 
physica'^ distance\y^J:3fctween equipment and a usdr,* or by whose 
"turt" It cis on, but also by how many transportation barriers 
(e.g.', r;de an -elevator, go out of a building, take a bus, 
eta.) stand between a user and equipment. Presumably, a 
telecommunication room might be^ relatively close to a user, 
but if he or she has to. take two elevator's, climb a stairway, 
and pass into a< separate 'Wing of the building, i^ may 
discourage use. It can be helpful to consider the normal 
trattie patterns of users. Where does a user normally go 
during the courise of a day? Equipment can be located at 
intersection points ^here many users pass during a normal 
day. This strategy tias particular impt>rtance when equipment' 
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-cannot be. located physically close to u^ers because they live 
or work in ditf-erent places, ^ * « % \ 

It' is useful to (3etermin« the social detitvitioh of the 
room where telecominunicat ion equipment will be^ located and 
.whether the definition is compatible with' the usage intended. 
For example/ are nurses being asked to use an old storage 
room for teleconferences? This may be less of a problem if 
the room will be altered significantly for the telecommi^nica- 
tion applicatipn. Also, some groups (^.g.f students) are 
more malleable tharr others (e.g., ^ corporate btfard of 
directors). ^ For example, Champness (1972) cites a person who 
used teleconference ^uipment while it was in ,his office, 
saying that he used it in "an executive capacity," but 
stopped using it -when it was moved to an office right next 
door, a room defined ;as a "conference^ room- " • Similarly, the 
sharing of a space (e.g., ^ when lOne room is used for 
telecommunication and ^xeroxing ) has /been prbblematic in some 
instances. Dedicated space is' cleatXy' better . Where it is 
not feasible to obtain dedicated s^ce, it is important that 
the schedules of different types of users be compatible. 
Problems ma/ a^o arise fjrom proximity to undesirable spaces. 
For example, oSts^e noise h'as created difficulties in 
applications which involved an audio component. , 

Selection of locations for equipment is often a matter 

m 

of accepting what is available. IJk,is unlikely that good 
space, is ready and waiting tiO be used^in jno#t existing office 
building.^, hospitals, schools, anS** so on. For this reason, 
in particular, the location of equipment has been a frequent 
source of difficulty among applications -to date. 
8.2 ConflEort ... 

Seemingly- minor aspects of a telecommunication situ- 
ajiion can have a major impact on users* attitudes towards a 
system. Physical elements such as uncomfortable iphairs, a 
ligh,t that- glares in one e^es , . or noise fronj an adjoining^ 
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roonii can altect perceptions about the syst;em as a whole. In 
additionr the psychological ••repercussions" ot procedures for^ 
getting to speak, user training methods, and other behavior-- 
relatea features Ot ^ telecommunication situation are - 
critically important, 

8.2.1 Physical comfort . Issues related to physical 
comtort are relatively easy to identify', If^ the lights are ^ 
uncomfortable tor the implementation team, chances are they - 
l^li be uncomfortable for uSers; likewise, seating 
arrangements, outsicje noise', cramped space, .etc, Othe^ 
problems which may not be immediately obvious c^jn^be 
uncovered by bringing some pbtential users into the space in 
cjuestion and asking them if it is comfortable, ^ 

The difficulties Hhich have arisen were generally hot 
due to a lack of concern about physical comfort, but to the 

4 

inability of the pto^ect- team to do anything about them, 
e,g,# color cameras required strong lights, or*a Cramped room 
was the only one available. Where- the project team had some 
flexibility m .arranging the room 'or situation, physical 
comfort has not been a s ignif icant , problem, 

8. 2.2 Psycho logical c omfort * At times, users have 
re^rted that they feel someone is "looking ^in" on their 
behavior while they are engaged in telecommunication 
Activity, -Curiously, this has been reported more comrrfonly in 
relation to' audio/video systems than audio-only or computer 
conferencing. The 'general phenomenon is^ often called the 
•^Big Br6ther . Syndrome, " Fpw ^ojects report fhat it is a 
serious or^crippling problem. Where it does exist, usJ^s may \ 
be relieved it they understand* how. the system works, Irv some 
instances, * pro3ect managers have installed a .separate, 
private phone line in the room, or nearby ,j to permi t , private 
communicat iorv (Philadelphia Police Department). In still 
other pro^ects^ a nsqrambled sjtcfnal is transmitted to ensure 
privacy (Veterans Administration ATS 6 Experiment), or a * 
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"sign is djijfjjlayed Celling' user^notJto say anythmCi which is 
nder a security class i'fi caption (U.S. Department of Energ^). 




Another carOstP^ . psycholog ic^l^d iscomlort is potential/ 
eifiSarrassment • / Certain pro3ects have reported^ th^i sorfe - 
users* fear makitjg a fool of themselves by being unable to 
operate the talecommunication equipment correctly A gr^t 
number e'xpcess" a' general concern v^ith how they are "coming 
acro?s." A related concern may arise, certain situations 
when' a ^person merely suggests the use . of the," 
telecommunication system,* e.g., . Vhen person A ^previously 
visited person B, and ^subsequently fears that the suggestions 
. pf a teleconference in lieu of a f ace-to-f acie" visit, might 
imp^ -less interest in ' B or less , value in the meeting. 
^ Problems related to potential embarrassment %re reported 
commonly, but not as serious or crippling hanc^icaps. 

Tfhe "social definition" of a space \^here equipment is 
lopated;r- discuss^i^ abo.ve in section 8.1, also af£ects 
psychological comfort. A project manager should a«k whether 
, the Tielecommunication space is an open public area, a^ 
conference, room or a private, room; whether^ it is a place for 
-formal or informal interaction; and ' whether the social 
.definition of the. space supports the conte/it and style of 
commu-nK-ation which users want. At the Department of Energy,, 
many- users eat tb&i^ lunch while teleconferencing. The 
|Ocial definition of the space permits this, with positive ■ 

.results. . ■ ^ . ■ 

In addition, the wsys in which c'nairmen and chairwomen, 
^Instructors and operators treat yiser^ and the protocols or 
procedures for getting to speak, chairing a sessioh^'and 
. organizing the information components, sUch as sli'des or 
•^rtnt mate'rials, carl 'have a' markeid effect on general 
psycholagical comfort . . • ^ , . . 

8. 3 Choosing Equipn\,ent ■ * . , . 

in. roviewing the broad sweep of interactive telecom- 
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municat ion ' appl ica tions in the U.S., tiicro -is littif corv- 
sistency in the^ choice of .equipment or the design of rooms. 
(FOP a valuable, though dated, survey of teleconferencing 
system designs, see {Hough, 1977).^ For' telemedicine , ,see 
(Bennett et al.,. 1978). 

The following points aretl^portapt to note in choosing 
equipment. 

1. The, matching of equipment characteristics to user 
needs and situational constraints^ requires 
considerable attention. Among the problems which 
'have occurred are:, a remot^^control zoom lens was 
too slow for a crisis sito^ion in a hospital 
setting ; equipment was not suf f iciently protected 
against dust; the ,wrong microphones were selected 
tor a situation where there was much •background 
noise; the video monitors wete too small and placed 
too far away for a user group which consisted of 
many people with poor eyesight. Knowledge about the 
user group and the situation where equipment will 
be placed must intorm the' criteria for select^ing 
equipment. 

2. ' V^ile it is valuable (and <?ften required by 
government agencies) to obtain more than -one bid 
on e'quipmeat, it is foolhardy to choose equipment 
on the exclusive basis of the low bid. Low bid is 
one impoi^t^nt criterion for selection, but only one 
of the criteria which .should be employed. 

^ 3. Often,^ equipment must be modified or adapted for a 
particular situation (e.g . , use of a nonstandard 
lens for a camera or enlargement of a keyboard for 
computer conferencing by^ handicapped people). it 

✓is^ important to identify what adaptation will be 
required and to choose a manufacturer and anstall- 
e^r who are abl^ to make these adaptations. 

'4. It IS better to purchase off-the-shelf equipment 
(which IS cheaper,' more readily- available, and 
tested in use) provided it meets the needs of the 
application. Th&re arg, important except^ions., e.g., 
projects which re jecte^'d, of t-the-shelf " eq^HijEent and 
designed their 9wn, with 'positive resUjBip (the 
' Educational Telephone Network at tl^^, Tlniv^T^ty of 
, Wisconsin-Extension, and' the Philadelphia Pblice 
* . Department) . Note, however, that these were | long-* 
^ term evolving projects', not field trials or demon- 
stration projects. 

5,. Installation and repair of equipment are so impor- 
tant (see 8.4). that the quality and availability. 
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* » o£ t*he associated services should be included in 
the criteria for Selecting equipment. ^ 

It has t>een a common experience that some equipment liad 
to be changed after a projejCt Vas under way. This has 
happenled because th« original choice: was not appropriately 
specified for- th>e needs of users; was too. costly to operate; 
or d.id not perform as specified by the manufacturer. * In 
addition, problems have been reported when disconti,nued 
models of equipment were^ purchased (replacement parts were 
not available) . v 

The variations in need from one user group to another r- 
or from one room or sijtuation to^an'other, majv preclude the 
development of simple telecommuncat ion packages that work 
well for many users/situations. The development of success- 
ful equipment packages is' likely ^) depend on the degree* to 
vihich applications emerge in groups with similar Equipment 
needs and whether manufacturers can develcj? modular packages 
where each*" component of the package has a number of 
interchangeable , units which can be selected to match the 
needs of particular applications. 
^ 8.3.1 Equipment reliability . Generally , users expect 

a high degree of reliability^ from equipment. When they .do 
not get it^ their reactions will vary in". relStion to; their 
expectations (e.g., physicians' are less tolerant of equipment 
breakdowns »than para-professionals); degree of need; whether 
use is "voluntary; and other positive aspects of fehe 
experience (e.g., whetlj(br they enjoy using the system). 

In order to safeguard against unreliable equipment, it 
is useful to build ^ redundancy into the technical system. In 
thi-^ way, one may switch to the alternative or backup 
equipment rather than lose communication entirely or continue 
with bad eqo^pment until repairs can be made, -^Redundancy is 
generally more im^^ant in the audio equipment,- In most 
i^ituatrons where there is an audio and video component, some, 
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interaction is possible by aiuho uluiu.. Whrn aiKiio^i^s lost, 
Video alone is typically not sufticient to .continue the 
interaction. The aixiio backup which is used most commonly is 
a telephone. A telephgne link, which supplements a cable, 
satellite ' or microwave link, caa be used under ngrmal 
conditions as a back channel , i.e-. , a channel for Conveying 
information which one does not want to be heard in t;.he p)rime 
channel. Then, whfen^ audio problems ate experienced the 
prime channel, the telephone link can substitute ^a^^e prime 
channel tor communication ^ In addition/ a separate emergency 
phon^ number^'has been used in audio conferencing and' computer 
conferencing to f^rovide users with immediate access to help 
when tney are- cut off or are experiencing problems. 

Finally, the reliability of a' telecommunication system. 
IS affected by the reliability' of any other syst-ems with 
which It interconnects. Foif example,* at* Case-Western 
Reserve, the telecommunicatio/i system was dependent upon the 
paging system at ' the hospital to help find the doctor and 
establish a contj^ction. The average response time of a 
debtor: was "qverlong^^s a result of the hospital's* inade- 
quate paging system (Case-Western/Cleveland Telemedicine 
Project, Final Report, 1977). 
b.4 Equipment Installation a nd Repam ^ 

Mahy projects report that th,e installation of equipment 

• Ik 

presented more problems than expected. There are relatively 
tew individuals and/or compahies who are high^ly experienced 
in installing' interactive telecominynicat ion 'equipment, 
staiiataon nearly' always involves "debugging." Often, 
nsutt.icient time and personnel ^re budgeted for this task. 
Debuqcjing may be viewed as consisting of at least two pha,se^. 
The Lirst £>hasc' involves those problems which the instalM^r* 
or technical staLf uncover. ^ The second phase involvlfe thos^^ 
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. problems which are discovered only whei> users get their hands 
on the equipment (Lewis,, 1977). 

- It is valuable to l{^arn" from the lessoVis of many 
projects 'which depended upon installation assistance from a 
^company wh^ch was far away (Peoria, Cam^vpidge Telemedicine 
Project, ^RCTV, among others). A potential installer who 
will'^^not be* -available to come back many times for repairs -and 
debugging is not adequate., * 

.Discussions with project managers who are satisfiec^ 
with "how their equipment works, reveal a common element: a 
first "rate technician on-site ot available on a regular basis 
(INTERACT, Massachusetts General" Hospital, Nebraska Veterans 
Administration Hospital, Philadelphia Police Department, 
among others). Recruiting such a person is difficult under 
any circumstances. It is made more difficult if insufficient 
salary is budget^, or if an agency ' s • pol icy requires that 
the technical person be recruited internally from 'department 
stef f (wher"^ the existing staff does not have experience with» 
this type of equipment). When a project^ cannot have a 
full-time technician, or chooses not t®, a reliable and 
available repair sferv^ce is essentia'l. Indeed, for one 
-project (Department ' of Energy) repair' service was an 
overriding factor in choosing among available systems, i.e., 
those ooncernec3 chose a somewhat more expensive system where 
repair service vcmfd be out of their hands and guar^eed, 
rather t+ian a somewhat le.ss * inexpens i ve service where repair 
-service would be more problematic. 

8<4.1 Special problems in audio installati on. Most 
' projects which have had- an audio component have e^^rience^ 
some degree of difficulty in achieving good a.udio. Audio 
, problems are, reported as more common than video and/or 
* computer problems. The reasons for this appear tq-be: 

' 1. Implementers generally ^place audio far down on the 
'f ■ list of things to worry about. In most projects 
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which have •-an audio and a video component , ^ greater 
and earlier attention is given to video, 

2. Audio disruption affects the flow of commuhicat ion 
more than Video disruption* As a' consequence^ 
users notice bad audio very quickly, 

3* "^ere are several intrinsically difficult problems 
related to audio communication (e.g., feedback, 
background noise, unwanted ••capturing" of the 
channel in ai voice-switched system) which require 
caretul attentibh in each application. 

♦ 8 ^4 . 2^ Unan t ic ipated problemg ^ ^ Nearly every project 

has encountered some unanticipated problems. These have 

included', among others* late delivery o^ equipment; a local 

strike ; • unexpected disruption from dust which penetrated 

equipment. The likelihood of unanticipated problems requires 

that flexibility be Ipuilt into the implementation effort, 

both in terms of personnel time and bydget. 
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MlUsers 



'9 A Introduction - ' * " 

The projects we have studied are concerned with 
innovations- The innovation always involves the T,ew. .use o£ a 
telecorununications service. Often, however, it involves muth 
■ .ore: e.,!, .reorganization of the delivery of e-^""'-"' 
health care, or legal services. Consumers of the atter 
services are not necessarily users of the technology. In the 
Irvine Two-«ay Cable Television Project, for example, the 

■ service consumers were users of the technology; in the Boston 

■ Nursing Homes Tel^medici'ne Experiment they were not. We 

J ^i4on*-c: in these situations, 
shall refer to providers and clients m cn 

f^r- ♦-hn.?e directly served by the 
reserving the term users for those aire^ y 

telecommunication^ system. 

sometimes existing service-delivery organizations 
to be redesigned; sometimes • new organizational entities have 
■to be formed. In these cas^s, .indiviauals who wofk in he 
.ser-syst«m may be affected by, or capable of affecting, the 
innovation even though they are not necessarily users of 

technology. ■ . r =n There • 

Benefits overall' do not imply benefits for all. There 
^ are almost certain to be those who will.be threatened by the 

An excluded alterna- 
innovation or who would expect more fron. an exciu . 

„^ ir-rplevant. Some may oe 
tive. Some may be powerless and irreievan. 

^u- =1 oKoiinds. Others may ue ip- 
powerless, but relev»r>t on ethical grounds. 

, ,nHirectlv, actively, or passively, 

a position, directly or - lOd irectiy , 
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now or later to sabotage the new service. Unle^ a 
successful appeal can be jnade to their altruism, unless rfiey 
can be co-opte^, unless they are bought pff; or unless they 
are kicked oO^ , there will be trouble . Nor should one 
underestimate the amount of time it takes for those who are 
favorably inclined to implement the financicil' changes which 
m§y later.be necessary to^k:he a^ryiv^l of the project. 
9.2 Predisposition to Use the ^glecommunicat ions System . 

People will not use a s^vice if they do not know of 
^ts existence. They are unlikely "to choose to do so unless 
they expect the experience to be sat i«f actory . In this 
section, we shall consider the roles of publicity, initial 
experience, and expectations of technical quality. 

9.2.1 Publicity . When a telecommunications compon^t 

IS introduced into a redesigned publ ic service, it is very 

* ' 8 
likely that prospective users will know about it. Lack 

Qf publicity has, however, frequently been proposed as an 
important factor in the lack of success oJE - teleconferencing 
projects. Nevertheless, an attractive service may be 
successful in generating* much oE its publicity by word of 
mouth; high awareness of a service may be a consequence as 
well as a cause of success. Since ^causality is bi- 
directional, past failures may too often have been blamed on 
poor publicity. It was rarely cast in the role^of culprit in 
our survey*. 

The purposes of publicity are: (1) to attract poten- 
tial users to a demonstration or persuade them to try a 
system onee; (2) to make them receptive if its use, is 
suggested by others, and; (3) to provide them 'with such 



' This is not necessarily true of prospective 
clients tor the public service, as is shown by the need, to 
•publ ic ize the high school equivalency courses to potent lal 
students in Spartanburg. 
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intorination as is necessary to iind"out ho\A to— feipy-or to ^use 
the system. This must be" done 'without creating false 
expectations. To achieve the first. two it may be necessary 
to raij^e the value that prospective users place on the goals,^ 
the service IS intended to serve* e.g., responsiveness, 
• avoidance of delay better coordination, and so on. 

9 .2.2 ' Initial experie nce.^ Pro jects . are partircularly 
»^//^vulnerable to unfortunate early experience (Champness, 1972). 
^.Disappointed users ace unlikely to recommend a system to„ 
•others and they are less likely to return themselves. At a 
later stage, within the contex^ of successful prior 
experience, occasional difficulties are less serious. Yet it 
♦ is at, the start that problems^ are more likely. Technical 
malfunctions are more probable; users ^nd, if relevant, 
operators) may make mistakel; and there is less unders^and ing 
of when it is appropriate to use the system. 

9t2.3 ' ExpeXtati orts re garding technical performance . 
Inexperienced users^may be unable to distinguish between 
technical mal.f unctions and unskilled use pf a system. They 
will not know .what quality to expect-; so they may, assume that 
what they experience on a bad day is typical^ Their 
expectations may 'be unreal istically - high as, f^r example, 
- ' when they • expect broadcast standard t^^vision in. a 
video«|conf erence 

'"^These problems can be aggravated when part ot the 
telecommunication^ystem is outside the direct control of the 
project team and it introduces uncertaihty into* the overall 
technid-al performance. Examples^are telephone line connec- 
tions between ' aud io'conf erencing terminals and computer 
networks which give certain customers higher priority in the 
use j»f available computer time. 

The really troublesome problems in this area arise when 
the Woject^ team itself does not know what technical 
performance . to anticipate. This is not as unusual as one 
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might, cxptjcl. U ib yt-necully uhsoc Xdttui witti new lt:ch- 
noioyy, subcontracted technical services, .and lack of time^ 
top/^t^i^t operations as^- result ot delay in delivery of the 
equipment • ^ , * 

9,3 'Arranging to Use the System 

The process which/raust take place between the' decision 
to use the 'system and actually doing so varies considerably 
fpom one project to another. Nevertheless, there ai;e some 
relatively common features which deserve attention: 
avaiiabilfty of the other partlesr; availability of the 
system; and necessary preparations • . ' * 

9 ,3,1 Availability of the othec parties , ^ character- 
istic of all "real-tirae" person-to-person telecommunications 
•systems is ^that there needs to be af least one person at the 
other end{s),. If the terminal equipment is not where the 
others happen to be, the use must be arranged in advance. 
Scheduling may also be necessary to avoid interrupting other 
important activities. Conversely, systems which are Used 
on-demand by one party will interrupt the ongoing work of at 

least one other, * ) ^ . ' ^ 

^ Prearrangement is relatively straightforward 'for uses 
which* ai*e arranged according to a fixed schedule — e,g,, 
, # teaching applicat^ns and routine teleconferences. Nor does 

'it seem to hav^^been regarded as troul^^some when the 
alternative ' would have been an in-person business meeting. 
There .have, however, been ca^es of resentment when the need 
to be available at short notice has been disruptive. This 
has happened \in some telemedicine projects and typically it' 
is the more senior person, who is interrupted. There is also 
-a suggestion- ^hati within corporate context junior staff may 
be. reluctant to initiate communication with seViior staff pver 
a new system. 

\ 9.3.2 AvailabUity^f the teletommunicat ion system ic 

Availability is a matter of how easy it is to have the use of 
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the system when one .wants it. In contrast to 'accessibility 
(discussed in section 8.1), low availability does not often 
seeTTi to have been associated with users^ rejection of a 
system^ It is more a problem of high' acceptance (for 
example, in the Phoenix Criminal Justice System), 

A few difficulties have arisen with satellites, as when 
their availability„ hcws constrained usage to an inflexible 
weekly schedule. A .final point to note is^ that the .pro- 
V:edures set up to check availability and confirm reserva- 
tions may themselves constitute a barrier to using the 
system. ' " ' 

9.3.3 Set"up . In some situations, users may have to 
"^come involved in time-consuming procedures prior to using 
the telecommunication .-system. ' A good example is a nurse 
halving to^rfepare"a patTent for a " teleconsul t . " Some Qf 
these obstacles may be removable, at least in par;t; Others' 
must be taken into account in' advance consideration of usage 
and econofnics. ' ^ 

In addition, some ^applicat ions of interactive tele- 
communications require t\me to set u^ equipment. This is 
particularly the case when there is a video component to ^ the 
system (which in- some cases can require an hour to set up). 
Set-up sfiould .be^ star'te*d before the .user is scheduled to 
begin a conference or training session, not at the beginning 
of scheduled usage. . 
9.4 Training 

Two quite different types of training may be required 
in a project: training in the use t>f the telecommunication 
system, ^nd training for a new organizational role. In the 
Boston Nursing Home Trtb^tnedlc tne Experiment, on the one hand, 
training of nurse practi tionkrs for* 'their new role was a 
manor undertaking requiring almost a year, but virtually no 
training was necessary in the u$e of the technology . In the 
Reading Project, on the other hand, important subsets of 
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users needed to develop signitxcant cJdditional ski¥4« in 

* ^ * ' 

operating the system. The following remark? pertain to 

» ' ... 

training in use of th^ technology. 

Beliefs ^t/out practical and acceptable limits on 

training will riave in«f luenced - .the technical design of a 

system. Thus, \he need for users to. operate controls in 

Picturephone® Meettcig Service is minimized. This accords 

with a strong school ^ of ^thought that such systems should be 

as simple to use as possible. In Irvine, California and in 

the Readme^ P.roject, a different philosophy prevailed. In 

these two-way. television systems us^rs " had decidedly 

non-trivial tasks to perform. (This makes good sense: one 

vjan" assume that school children and retired people have the 

time arid desire to accept the challenge.) 

In* some projects, training has to reflect a greater 

need for skills on the paCt of some users,^than of others. 

(The travelling paramedics^ in the STARPAHC Project provide an 

exami>le.) In others, for example computer confcerencing, the 

need is more symmeti^ical . Notice that sometimes a certa'in 

level of instruction will be needed by those who do not get 

to use. the system (e.g., NAS^ trained secretaries in'^making 

arrangerhents tor teleconferences; in Phoeni;x, wardens needed 

instruction in procedures necessary to aMow a prisoner to 

communicate privately with the public defender). 

• Despite the variety of pjrojects in this field, a feW 

.general statements do 5tanc3 o\^t^ Fii:st, even if a system ^^is 

very simple to operate, there^ is generally^ a valute in 

allowing intended user's to try it out on a ^ dernonsti:*a"£ion 

basis, when iftis takes do not matter ^ before using it^ "foe 

real." Second, whethe^r instructions are written or presented 

in-person, there is ' agreement that, where possible, they 

should be offered oh a colleague-to-colleague basis, rather 

tban "handed down" '* by the specialists . There h^ave been 

occasions when this desideratum has not been met. ' A thir^d 



and related observation is that peer training seema to work 
well "in a variety of projects. Finally, there will be a 
period .of time^*after a user ^cnows how to use a system 
properly,- "before he or »^he is comfortable with it. 
Continuing encouragement and reinforcement is necessary, or 
at least desirable, during this period, in which^ the novelty 
of the medium may distract the user. 
9.5 Resistance to Innovation 

' '"I ^ • ' . 

, A techoical innovation may be interpreted by users m a 

variety of ways. The user may feel: 

1. "This is* something that can help me do what I want 



.to do. 
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2. "This is something that will replace me," 

3. "This IS something that will upset my norma^l 
routine . " 

A few of the r^sons which lead people to feel (.1 ) # (2), or 
(3).^are discussed below. ^ , 

9.5.1 Need for associated cl^nges . As noted in the 
preceding chapter, the introduction of a new telecommuni- 
cation system may bring with it the need for change in The 
operation and structtife of a user organization. There is 
ample ' evidence that individua'is resist organiiat iofyl 
change. 

^ Change may also be required in the way that people 
conduct their work. It has been observ^^- for instance, that 
greater discipline is necessary in teleconferences than , m 
face-to-face meetings. More attention need's to .be paid to 
the precirculation of papers, for example, and to estimating 
how long the "mee^t^g* will last. 

There may also JDe a nee4 f6r change in related payment 
systems.' Although, in the pro;|ect^ we examined, it^ was very 
much the exception that payment had to be made on a per use 
basis, this is^ue does loom oy^r the field. Note the need to 
""arrange ^or re'imbursement^o^ physician-extenders • services at 
the end of ^the experimental phase of the Boston Nursing Home 
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Teleroedicine Pro3^ct (in this case payment Lor the service 
supported by the telecoininuniccft ion service, rather than the' 
latter itself). An' example, directly delated to the use 
the telecommuncation system, arises with. Pibturephone® 
Meeting Service. Problems will arise for users if an 
employer's accounting system does not easily accommodate its ^ 
charges. Even when use of telecommunications option would be 
economical*, it, may" seem extravagant if it is implicitly 
compared with the cost of a telephone ca^ll. ^ 

9.5>2 . Pressures of demand > A new telecommunication 
service, intended to increase or extend a *social service 
(e.g., health car^) to those previously poorly served,^ may 
increase the pressure of demand on professionals without 
increasing resources essentially in meeting it. - If a profes- 
sional IS busy all the time 'and knows that the new telecom- 
munication service will not save time, why should he or she 
bother- with it? There" may indeed be benefits attached to the' 
new^^ telecommunication service ' (e.g.,* reduced operating 
cosrts), but these are typically benefits for the institution, 
not the professional. 

A ' i^lated phenomenon occurs with person-to-per3on on- 
demand telecommunication services. As noted above, if it is 
available on-demand for qrje party, it may ^^»^1 interrupt the 
ongoing work of another person. This is not a new problem; 
It occurs with the telephone. However, whereas a business 
person may have a secretary who screens^ or postpones tel^- 
phone communication, the users of new telecommunication 
services may reject the ^ec^ice entirely or complain until 
the appropriate manager removes it. 

9.5.3 Loss of valued side ben'gf its . Espec?ally for 

. , 5 ^ ■ 1^ " 

teleconferencing system^ conceived as substitutes for long- 
distaJfce travel, it is frequently' remarked that prospec- ' 
tive users may be reluctant to. forego pleasures they derive 
trom business , travel to an attractive distant location. 
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In our Jbpxniof^i this * issue' is probably emphasized unduliT. 
(e%g*?''*J)eca«e much travel is to*' locations which off^r no 
^personal •attraction and because much more is . involved than 
direct substitution JEcr business traveJ:) > Hqwever^, there \% 
anotjuer type^ o£ possible lossyvhich , has ^ received little 

, 2rttetition: in-person communi«tion may sometimes be valued 
•intrinsically, w#ile telecommunication would */not • be= (i.e.,' 
people may sometimes derive pleasure from the m-persoA 

^communication process, as wetl as value if as a means to some 

' other end ) . ] * * ; , - ' ' ^ , . 

9«5.4 Reduction in auton o my and g^atus , Td teach via- . ^\ 
4 television malces a teacheV. more. open to' evalultion by others. ' ^ 
In some cases, nurses fear that a tei^emedicine system '{or the' \\, 
protocols ''>associatedj|with it) will lead to more frequent ^ 
-checking Qf their way of wdtiting by doctors. In gene:^, )Dy'^ 
offering an 'additiona^ - mear^s • of K:ommunicat r^r^ a^ 
te-le communicate. on sy&tem brings with it the possibility of ^ ; \ 
re^iacing the ^utpnomy' of ^ th6^e wlh* may have' derived, som^ . > 
bdnefit^' from traditional . barriers to comm'Unicat ion* ^ 
Associated with a'ctyaal or piftrceiv'ed loss in aMi:onbmy may: ^be 
, an^actilffl or p^r^l\^a dr.op/in- st^us . ' ^ \. ^ 

9.5.5 Possibly inf piri^ j kneiit of professional or legal 
standards . . Prospec ti\?e|ijsers Tiave sometifties ,be^n concerned ^ 
that use -^Of' a telecoltimun'icat ions srystem would, in cert^ain ^ 
g^uatio>»sy be an infringement of some' pSofessionai standar<^ 
or iVqal requirement. Examp^les are patients' rigbts- to 

privacy and an /accused's rjight to tconf ront*' ^ hostide - . - 

^ ' ' , • .* * 

witnesses. . The other side of t^is coin is when a change in ^ 

rules creates ? problem to which terecorami^cation may 

provide •{)art of the solution. - An example is the court ruling' 

in Philadelphia mandating a shotter^ time * .per {od < between 

arrest 'and appearance^^itf^ore a' judge— k prdblem ' which the" , / 

police videx!) telephone vhelped -.to so^ve. * ^ . - i • ^ . 
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9.5^6 Neglec t of^ more pressing p roblems > • Aft 

individu^al may be keenly aware of much morfe pr^^j^ problems 
^in his br'her wocX environment, than those at which the new 

telecommunications service is directed. The new ^rvice may • 
^ be resented' as diverting ' attention and/or lunds away from the 
former. ' , ^ ' . ' 

' fhese problems are mitigated, to some degnee, if * the \y 
professional can b^required to use the system; if he or she 
^can,^ treat or serve moire people and thereby make more "^oney by 
using tl^e system; or if it rel ievea 4:he 'professional of a 
travel a\ssignmen3t .which ne or she does not want. Howe^ver,. 
^ these problems rfemain a serious barrier to th6' successf ul* 
implementation of a telecoiiununicat lon-^service for prol||||||r 



sionalis. ^ 



6 Ng^'he User Environment 

Certain features of the users' organization may affect 
the prospects for innovation. • > 

' ^.6.1 >1orale . We have com^ across projects in, 

which morale in the- user organization was Ip^ir when the new, 
telecommunications system was introduced. Neither succeeded. 
^•9.6.2 Cultural ? and ethnic barriers^ In' a f ew • 

^ V • ' — ^ ' 7-; — ' . 

projects, communication problems were .associated vittf 

» *• 

cultural or ethnic dif fjerences. In all Cases they seem to 
ha,v^ been overcome. 

9. *6^^ Tu r novej: . The higher the turnover* of« the 
prospective bser popula*tion, the, more continuing will be the 
need for publicity and training, though it is possible that 
^both these may be provided pn a peer ba^s by users who 
' remain. • • ^ .1/ / - ' • 

\9.-6.4» Exogenous chariges . Projects are part icu^a);*ly 
susceptible* to Changes - in their user >-^nyironiKfent . *^§uch' 
changes may have a positAve impact, though more o^t^n'they 
seem to have^ a rtegati^e one: removing the "need" for the* 
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service or rervoving from the scene someone whose support is. 
. important to the innovation." They may* also' damage the 
research designr. . . ■ ^ 

>► ■ The problem is inescagabU. Field trials and demon- 
stration projects are, by d^f ini'^tidn, undertaken iri -the "real 
JCrld." Change is character istic ' of the ' ^eal "world.- ^The 
-longer the project lasts, the greater the chance of a -fnajor 
change occurring, fljn some cases, fortunately, the longer a 
pro^e^t lasts, the more it 'has become -robust against po^en- ^ 
ti'ally adverse changes and able to ^^rofit. from potej^tially 

favorable ones. * . ' ■ 

9.7 Cyercominq Resistance to Innovation 
\ ' ' — ^ ' 

V -in concentrating upon threatening consequences, the, 

preceding, sections" have' painted a" rather gidomy" picture'. 
Many of the effects also have positive counte^rpar ts which may 
reinforce adoption of a new system. The associated chajiges 
which need to be made may remove irritants. The innovation 
♦may bring its own valuable side benefits for iridividual 
users. It may inorease autonomy* and /or raise status. It ^nay 

' iiffprove 30b security by.'enabling individuals to make greater 
contributions to organizational' objectives. , It may make it 
easier to meet professipnal and le§al standards. And the 

* innovation may be ^een as -an attempt to tac'kle fundaipental 

probleij\s . ' 1 ' 

Moreover, * some ^of' the* ^threats or' -los^ses may be 
imaginary.. Thus, after Pi^turephone'® was u'sed. in- Phoenix for 
the" arraignment of defendants wjio were pleading not guilty,^ 

• some deWnd^nts complained about not beinc^'able to put their. 
o\Jn-story to the ^udge. This opportunity yo61d not , ^however , 
ha-Ve 'been available if the ' defendants . ,w,ere piead ing^^^-KoT 

' .guA.£y at ,this stage in t<he traditic^al. manne»c. 

' . In d^li-ng with these « issues, it will matter wlj^her 
use 9I -a system is O^luntar^y or ' mandated A pdi-cemanfj^ be ' 
told' by his superior to use .a^telecommunication system, for a 



given [^urpose/ whereas ATirT has to market their teleconfer- 
encing services. .However, even when a user group is required 
use the ^quipmeflrt, resistafTlSe can manifest itself through 
complaints and ,^poor work that is attributed t;^^ the tele- 
communication ^ystem* " * » 

'Some projects have e^chibited ^ sensitive approach in 
dealing with resistance to innovation* Care was taken to 
anticip^ate predictable problefhs of this kind and fo sense' 
others as they emerged (e.g., by use of sensitive personnel 
in th^field, by "allocatiag time for^" f eel ing around/' by use 
6t sophisticated mc ident-jrepor ting systems) . . *If users . ar^ 
treated as partners in the prgcess of innovatiort/ ^^ey or 
tiieir re^jresentat ives may play a useful part in overcoming 
the problems. ^ ^ , 

In one pro^ject which, was' trreated as a partnership we 
-noticed that users developed the self-image of pioneers and 
use of the telecommijfnication system was encouraged ior 
purposes which were personally r'ewarding as well as fOEj those 
which were immediately "usef.ul." The way prospe^c tive users 
are involved in .the design and management of the innovation, 
.and their relationship with the project team, -can be expected 
to affect' the ease with .wh ich^ resistance is overcome. These 
topics, among others, wil].' b6P considered *in the following 



chapter. ^ ^ . 
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Management of the Impl ementation Proce ss 

This chapter treats: the comfJosition of the implemq/i- 
tat ion team;* communication among team member^; how and when 
to involve users in implementation; issues related to payjuent ' 
fQr the system and services provided through the systen^ the 
transition trorr. field- trial to ongoing operatioi^; apd the 
length Qf time required to implement a project. \ 
IC.i Composition of the Implementation Team 

In^ne sense, it is not helpful to say that the quality 
of 'the implementation- team will affect the outcome of a 
prG3ect.* "Quality" is an intangible concept, whereas llftll 
time vs. part' . time or {>aid vs. volunteer are tang;^ible 
<:ategories which can be ' researched , reported and S8r\^ as 
criteria* in putting together a , team^. " Yet the tangible 
categorizes, to be discussed subsequently,, are merely threads 
which can- divert attention trom the whole cloth of quality, 
further , ^ judgments about quality . are ' inevitably subjective. 
Vvhat follows are ^ some guidelines which ipay help in the, 
process of assembling a good team, but^ they should not be 
taken as strict criteria for selection. ' 



*Often, a team" responsibl^e for implementation is 
eventually supers^ed T^y- a team responsible for managing*Lan 
ongoing' servi'ce. The .changeover may be a gradual' process in 
some cases. In projects whiehsevolve over a long peraod, the 
s^ame team may have^both responsibilities.* • . 
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" iU^^_i Insiders vs jDut_side|:s . An issue of^feigniti- . 

cance to most ot the* projects we examined' is the composition 
and'* ratio of insiders to^ outsiders on the implementation 
tearft. \ The implementation team, as the term is used here, is 
a broad category which, inclljdes 'pE"OD6ct managers, trainers, 
technicians, researchers and evaluators (in -some situations), 
and others who participate -in getting a project up and 
going. 

In some instances, the implementation tefm ha^ be'^n . 
predominantly internal (^-g.f the Philadelphia Police 
Depar tn;ent) ; in other instances, the implem^r^ta t ion team 
consisted largely of people who were not part of the intended 
user group (e.gr, th>e Phoenix Criminal Justice System). 
Where the iintended ' user group predominates on the 
implementation tfeam, outsiders 'are often used ^ for 
irrstal lat ion o£ equipment hnd technical consultation. Mostf 
ot these applications are intended foo service delivery only, • 
with iit:tle or no research component. Where the intended 
user group does not predominate on the implementation team, 
an outs'ide university, government agency, or manufacturer is 
most oftert in' control for .purposes o^, field testing or 
researdVi. Most of these applications intend service delivery 
only as a m-ea'ns to an end (e.g., a research ^question) or a >' 
possible byproduct of a field test (i.e., if the field test 
proves successful). . * 

There is no evidence which suggests that a project will 
be more successful with any particular ratio of insiders to ^ 
outsiders. In any case, the composition of a team and rat<3.o 
of insidei!fe to outsiders often change over time. ^Ir ,one 
typical pattern, outsiders predominate at the v^ry start; 
insiders join the te^m duri,ng the'design stage; and outsiders 
withdraw as the, project passes from trial* or demons^tra tion 
Statu?' into 6perationcll status. Ano^er common pattern is: 
ihsiders only at the very start; outsiders (e.g.,^ tele- 
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communications consultaj^t^ ), and more insiders Dom in the 
design stage; and finally, outsiders aiyS some insiders leaye 
as the project b<?tomes established. 

Some potential probl-ems with outsiders are: .they.may 
not know the particular situation where the project is beinq 
irrplenented; they may not be oa. '.site when' they are needed; 
they may not be concerned with da^-to-day problems; and some^ - 
users r^ay resent " their presence. Some potential problems 
with insiders* are: they m'ay not be knowledgeable about the _ 
teiecommunication system beirig installed; they may not know 
the broader picture of . how and why telecommunications has 
worked/not worked elsewher^; and they may - be unable or . 
unwiTlmg to r^egotiate with other agencies or groups who are 
■invoived~'in the. project. ^Recognition that, one' ot mo^ of 
these problems are likely to be present in a particular 
situation- 'should inf luence . the choice of an insider or 
outsider to p^tjA. the task(s). -For example,, whe^ an 
outside agency controls a project, it is valuable- for ^^n^ 
insid^e, local person to have a visible, active roley in ^ 
managing on site. -This is- particularly important it^ the^ 
project dic^ctor is Jln^si^de researcher who may . n/t have 
the time, /skills, 'VH:nclinatiK.n to become -iavbived m , 
day-to-day IprpiyT^s) on site. 



■ i Q.l.^fni^time vs. part-time personnel . Discussions 
with project direcftors indicate a prefe^ce for full-t;me 
personnel, where possible/ ^^J^ 

]^j^^3__0tt)er_r espoBsJ^ ' 
When part or all of the. staff is non-salaried, borrowed from 
an outside agency, o^ shared with another grx^up , it is 
Important to know that they are willing and able to" commit 
, the energy and- attention necessary to do a good job. Many 
projects have experienced problems because a staff member was 
not paid by. project ^funds .and had -many responsibilities 



outside the project (for the institution or agency which was 
payiny his or her salary). 

iO.i.4 Worki ng with engineers . I-n some situations, 
there is a. conflict bfetween engineering consul tants/techrvical 
sta^ff and pianners/manager/users • The planner, manager and 
user often do Tiot have sufficient technical competence to 
argue with an engineer about^j|the -desi^gn or use of a system. 
The engineer \s position, may be based %i persbn^^l preference 
ox^ convenience, noOtechpical feasibility. On the other 
sade, d manager can force an engineer anto a situation that 
compromises technical soundQ^ss. There -iis no simple solutron 
to this. It <3oes point out the importance of a good working 
rela tii^nship between engineer ^nd manger, and flexibility by 
both. tr\ ad^dition, there can be substantial value, in hawjdq 
access^ to engineering advice which is independent^ of the 
company providing a transmission service (e.g., a cable 
'television company, a telephone' company or installers -of 
microwave equipment). , . - ^ 

lO > 2 Communication W ithin the Implementation Team \ 

' t'oor communication among components of 'the implementa- 
tion team has i^een associated with many dif f ic\il ties.- ^It hes 
led to- poor coordination bf tasks, inattention 'to user 
problems, and in some cases, mistrust, ^ . • ^ 

1 0.2.1 ^Recognizing different styles of^work . A. useful 
first step in developing conuijunicat ion links to* recognize 
variations in ^tyles of work am.ong • components of .th-e team. 
It 1 ^ better to accommodate work - styles, building 
communication links aropnd tj^^ir^ than to 'impose procedures 
which are likely to te resisted. For exampj^e, lengthy report 
writing is. resisted by sorlw groups. 

10.2.2 '^J^4;^t_, _ inspiratj.on , « ana heroes . The communi- 
cation among team members should foster trust and teamwork. 
T/-ie social qt)a Is of the 'prd:]ect (or simply U^^'Knowledg^e by a 
team mtember that he 'or she is participating in a pioneering 



activity) can be a source of inspiration.- And a project hero 
or product charopfon, if viewed as^such by tedm members, can 
be highly beneficial to *a project. , All, of these values^ 
reflect -an awareness thajt' implementing a .telecomr^nicat ion 
application, is a process of human interaction. This aware- ^ 
ness has been missing from some projects. * * 

' 1 0.2.3, Communication f low , Communication, within, a 
project teamv can ^low in three directions: down (director to 
staff ^; up (staff t^ director).; and across (among staff, 
among managers, etc.). All three are important. Nearly all 
.projects ' Have .mechanisms for flow in a <^wnward direction 
(e^Ig., printed memos, guidelines, and procedures). Most have 
mechanisms for communication to flow across (e'.g., informarl 
talk" among- p^rs ) *"bat™"^relat ively few have had ways for 
communication to flow upward. . The latter is crucial for 
building trust and learning about problem^ before they get* 
out of hand. One mechanism for creati^ng such communication 
is a .regular, open staff meeting where problems ^ can be aired 
(Reading, Pennsylvania ) • is also* possible to encourage 

such communication, if the boss visits* with individual staff 
members and ask§ "What' are the ploblems^ 

The communication £low between mana^^ent and staff is 
made* more cJifficult if the director oX parts of the 
management t^anl are notion site with the^scaff. in such 
cases, '^^TPrequent ^ visits by managers are . important, as is 
access to •management-at'-a'-distance by phone\ ciiJ.s from 
project staff, i • -.^ f 

10.2.4 Monitoring problen^s . It is nj>t sufficient to 
wait fpr problems ^o arise in" full bloom. The implementation 
team should actively look for emerging problems. Three ways 
to. do thi.s arei (1) employ^ personnel in the field who are 
sensij^ve to emeirging problems; \ ( 2 ) alloca^te , specif ic time 
for staff and management to "f eel *atound" for such problems. 
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aVid; (3) use sophisticated incident, ireporting techniques (in 
the' STARPAHC Project these are called "trouble reports"). 
The systematic reporting of problems- enables management to 
distin'guish chronic problems from occasional difficulties and 
helps prevent problems *from slipping through the cracks 
simply becaus^ they do not/^s^use a major crisis each time 
they occur . * • ' \ 

10.2.5 The language and length of memos and reports / 
Memos and guidelines by project martagement to staff should be 
written in clear, concise language* In some projects which 
we examined, this was not the ca'se. As a result, on-site 
staff did not ^Iwayp understand the project objectives. At 
the same time, reports which the staff are required to submit 
may be resisted (or not written at -all) if^ the length and 
detail required .are unreasonable and if they ^sj^^ not 
allocated specific time to do the report writing. Partic- 
ularly for those who^se, cir^eers are built on report and 
research writing, it^ is usef ul ^td* ^ear in mind that many 
workers find writing of any kind -to be diffioult and t'^dious. 
10.3 Paying for the Service ; ^ 

Problems related to payment 'for the telecommunication 
service by a governmental or social service agency a»e less 
likely during a f ie*ld trial or demonstration phaSfe. During 
this period, per-use. payment is^ genefa^i^Y- ' '^o^ ' issue. 
Typi9a.lly-,. an agency or agencies have agreed\to pay the bill 
for a period of time and issues related to f ut ire paym^t. for 
the service aire ignored by the implementation team. This is 
,a mistake unless it is known for certain th it the service' 
will not continue after the field trial oA demonstration 
^ase. . \ 

Payment for service is' a relevant issu^,Vrom day one, 
for^ any application which intends" to continue operating 
beyond ,the end. Qf its trial or demonstration stktus, or to 
leave open this pos.sibili ty . • The problems of yf inding a 
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means of covering costs, .discussed^ below, requires serious 

and early attention. 

A common problem is to find an existing budget category 
withm* an agency or institution which can pay for the' 
service. Alternatively, a budget category must ^ be created. 
For examf^le, if a telecommunication service is saving a 
hospital or government . agency travel ti-me and money , can ' its 
travel b<idget be used to .pay for the telecommunication 
ser^>ice? Often, it cannot and this is a major stumbling 
block. To overcpme it,, a great deal of negotiating may be 
necessary. * ^ 

Another problem arises when one agency agrees to pay 
forthe field trial and a different agency is called upon to 
pay far tjie operational service. , If the project becomes 
labeled as belonging to agency A (because it ' sponsored the 
field trial), agency B may be reluctant to pick up the cost 
later, for reasons of jealousy or fear tha^t ^it wi 11^ no<^ ' have 
's*ufficient control over the system. 

Many projects are supported by a group of ^ independent 
institutions (e.g., hospitals^ with some^ form of affiliation 
that IS not binding. They share the costs of the tel^~ 
'communication service,. Typically, .each institution (there 
may be ten or fifteen participating) m6st be convinced each 
,yea*r that the system is valuable^to' them. THe work involved 
in re-selling the system each year can be enormous. . ^fore-T 
over, the entire ' system may' be pieced in jeopardy if one or. 
^Jfei^institutiaas t>ull out. 

In dealing with/ these problems, it is important to star^ 
early in Ihe 'projec^^ If .possible, one should worA to make 
payinent for the service a regular budget ^item for the rel- 
evant agfency. If -the agency or group 'that my»t ultimately 
pay tor the service is different from the agency or^ c/roup 
paying for the fie|d trial, one should involve the /former 
trom the 'beginning . (e.g. , have; it participate on an advisory 
beard ) . „ ' . 



In general, it is necessary to discover how a service 
becomes peryiafnent within J:he bureaucracy that is relevant to 
a pr03,ect and wQrk to mee<^' those standards. Por example, in 
the STARPAHC Pro3ect it 'was necessary* that^ each piece of 
equipment be assigned a serial number ftom the U.S. Public 
Health Service in order for it to become theirs after the 
demonstration periofl, ^^nd thus fall within standard budget 
categories which|could_ pay for repairs and servicing. • 
10.4 The Transition from Field Trial to Ongoing Operation 

In many demonstration projects, therd^fis no clear or 
stated intent ^t the beginning of the project to continue 
after the demonstration period, but such an intent emerges 
later. In cases where this fias occurred, the transition 
process has been very difficult. 

In making a transition from d«monstrat Ton project to 
ongoing operation, it h^ps xf : (1) relevant local agencies 
are involved . from the beginning; (2> some local funding is 
involved trom the 'beginning, and; (3) users are trained to 
become the trainers of future users. All of these initia- 
tives are weakened if *t|ey are begun a year or two into the 
pro]ect. 

10.4.1 Changing the source of funding . Projects which 

rely on federal money for the demor^tration or field trial 

find that there are te^^^ sources of federal money for 

^ongoing operations. As a consequence,^ t_he project_may_ 

attempt to create ' ne^ iises\,or programs for the* system in 

order to obtain "demonstration" money for the new use. This 

a common prattice. The problem\is that such' a practice^ 

an create an ever increasing demand on the* system witiflout a 

similar increase in ^resources. New money, intended for a hiew 

use, must pay for the new use and . the^ old uses for the 

system. As a Iconsequence , resources are spread too thin. 

An ^^Itejr native' to the above is for a project with 

initial funding from a federal source to subsequently ask 

• • ♦ ^ * 
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the state, cit^or private institation to pay (or, to ask 
individual users). One problem in such a transition was 
discussed in section 10.3 (i.e., where agency B doesn't want 
to pl^k up .the tab for & system^ which everyone regards as 
belonging to agency A). In addition, the new agency or user 
who is now being asked to pay for the serv^ice will have to 
^ feel the value of the service. yValue is a tiricky ii^sue. If 
users have pai'd ^art of the cost of the pro;}ect from the 
beginning, it appears that^ they are more' likely to pick up 
the full cost after the transition phase. 

Especially where expensive equipment is used, the costs 
which ar^ recoyered should presumably include a component for 
depreciation. It is somewhat disturbing that this appears to 

be unusual. y^"^ 

10.4.2 Preparing for user takeover . The operation ot 
a system cannot simply bfe "handed over" to the user group at 
a set date. The new management team must be trained duf^in^ 
the demonstration or field trial period. They must learn all 
aspects of. the system (technical, financial, organizational) 
that they will need to know before they are given* the "keys" 
-to the system. This suggestion would, appear to be common 
sense, and it is. • However, a host of pressures ' and time 
constraints on a project team can easily lead them to ignore 
these common sense requirements of a transition. 
10^5 How Long for Implementation ? . ^ 

In some instances, implementation was viewed only as a 
matter of installing equipmeht. In most cases, however, ties 
must be developed with user organizations, users mOst be 
trained, and many other activities related to the service are 



'necessafy. These^ nee^l^ust be taken' into account before 
implementation commenced. 

There is no simple formula^for calculating how long the 
implementation phase will require.. However, in njany^ pro- 
jects managers reported that they calculated on the short 
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Conclusion 

A magor assumption underlying our study has receiV^d 
widespread ahd . strong support from practitioners, in the 
field, both, in interviews 



w6rking paper: 



ap^ as ■ reactions to an earlier 



problems of implementation s^em generally tp 
have been underestimated and they have received in^equate 
attention in the telecommunications literature.- 

However, drawijig firm conclusions why the implementa- 
tion of ^ some pro jedtrs succeeded and that 'of other projects, 
failed is* difficult and dangerous. One ' cannot assume that 
correlates of success are causes; they may be effect«. Even 
when pne can be sure that one is dealing wi th^a* cause , it m^y 
^be. that the. problem in qi^es^on had multiple causes— that 
thi? was the last' straw that broke .tfie camel's b'aac. . l<Jever- 
theless,-we believe that several useful conclusion's can l?e 
.•presented. . . ' ^ 

11.1 Nature of the Inno'vation 

Just wh^t'is the nature of the innovation that is being 
attempted? The importance of/being as clear .as possibl«e 
about this/at the start of a project stands- oat very clearly. 

' In all* cases one is attempting mor^ than the introduction of 
a Satisfactorily functioning technology into an organization. 
Minimally one 'seeks, in addition, to cause some "potential 

'.users to change, their behavior. Often the innovation is much 
more fundamental: a major changfe in organizational structure" 
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and' operations, which, incofporates .among-, i^s .elements the us 
ot a new telecomniunica>tion system. ., 

Organizational redesign on a radical scale is generally 
acknowledged to. iDe a difficult and risky business. ■ It calls 
for partnership between those knowledgeable about the type of 
organization in • question *fand those knowledgeable about 
telecommunications. There are obvious dangers in seeing the , 
major aspect as being telecommunication, rather than the. 
larger innovation which telecommunication makes possible. / . . 

If the "money and people' can be made available , " it may 
be"* easier to create a^ Wholly new organization, rather than 
remodel an existing ope. And certainly we have been struck* 
by the fact that many pf the successful projects among those 
we studied did create'^ew .organizations . ^ 

1 1.2 .Complications Particular to'Pield Trials and Demonstra- 
t<bn Projects ' . 

. ■• In most of the field trials and demonstration projects' 
we exeCmined, there had- (generally been an_ implicit assumption 
that yhe -new service would be used. What 'vyas thought to be 
at issue wa^ the value, of . such . in relation to costs. This 
assumption is" unwarranted. It musf be made explicit and 
s'u^ected to critical scrutiny. 

The- value of an evolutionary appro^ph, in which the 
service" is gradually brought up to. V necessary standard 
canft'ot be' overestimated. Such an approach may.^be difficult 
given the fixed timesc.ale ahd financing characteristics" of 
federally funded research and demonstration projects. 
Agencies might obtain better value for money if they were , to 
fund relatively more pilot projects- of- a modest kind. 
Successful pilots could then. be<it>me candidates for proper 
field trials or demonst^f^tiin projects. 

11.3 Inqjredients for/suQoess 

The. avoidance or ^solution of many, of the problems which 
have been ^iscqssed in this r'^port is only a matter of common 



sense. • Is common- sense really so uncommon? Probably not. 
It .seems more reasonable to .conclude that there are very- many . 
things that can go wrong, far more tha?i has generally bee^ 
appreciated, and that inevitably some danger ■points receive 
ins^fflcient attention. In .addikon, reality generally 
demands cQitipromi^es . Maybe the space, available fpr some 

terminal devices is less than i'deal, but maybe it is .the only. 

> 

space*ava iiable . . ."^ • . 

' It is not sufficieht to know about^^thp dif^f iculti.es 

which quite possibly may arise. They require Mose attention 
to<^ether with, suf f icient time, money' arid personnel to .allow 

them to be overcome. . * ' ^ ' 

Other diftufulties Tnay be less' obvious in advance, but 
experiences' of others can now provide a warning. Already ^n 
this chapter we have repeated earlier.- points aftout appre- 
ciating the nature,of the'target innovation ^nd'.the danger of . 
Lmplicitly assuming that a new system^ Wi 11 be -used .^A few. 
ot.her useful -generalizations appeJir to stand out. V;:^ 
•One guch conclusion is that a surprisingly large-number 
o£ actor groups -may 'be involved, each with its\own set of 

-/intt-i^sts. *By no means' will they all be potential users of 
the new system^ 'I? can be dangerous not to perceive '.a 
r/elevant interest group "in sufficient time. It can .also be 

•painfully time-co'nsuming to give all of .them the time they 

require. . » • ■ ' ^ 

Associated with the multiplicity of actor group^B- > s the 
fact that there are likely to b^e significant changes in the 
.environment bf^ the- new system during- the - lifetime of a 
■project. , They may be beneficial, but \he^ may afsa be 
^ threatening. One must expect the unexpected and one musb 
have the flexibilit;^ to adapt to 'it. .Funds and persoi^ne^, 
for example, should' be assigned in such a way as to permit 
adjustment during the process of implementation. ' 



^.;i^robigms also arise irom fthe novelty of the media wo 
have studied. First"/ users may^qp^fuse mes^ag.e wifeh medium. 
A physiciaa ntay writl|'off interactive television in reaction 
to a particular encounter while using it. ySecpnd, njsers 
, initially will not know what .technical perf^>iffenc^ to. e)^pect. 
It may be difficult for them to distinguish results of. 
equipment which ''is ' * poorly selected , installed' or operated 
from intrinsic qualities of the medium. The problem is 
compounded -it' the implementation team doe§ not know what 
standards to expect | a# * - . 

Implementation is not an activity which can justifiably 
be separated -trom concept development, technical design, 
project planning Vand ^ tihe characteristic^ of the related 
organizat^rfai system. All tfhe elements at work in a 
' situation must be in a process of mutual adjustment: the 
'telecommunication system must "find a home**, witl^in a social 
and organizational context:- Ibe implerae/iter .must • ( 1 ) under- 
stand the context; (2) be * prepared to the innovation to 
.the situat.ion; and (3) work hard' to. makV^the situation recep- 

^tive to the innovatiipn. \ v ^ 

^ There is no. .orte style of iijip-lementat ion that is 
superior in all situations.*' We have come across considerable 
differences in style. In some cases a "strong bofes" has 
pushed an innovation with considerable suctess; in other, 
cases this approach has failed." There have. been examples of 
Successes in which users were treated as fully participating 
partners, in which they were treated to a "take it or leave 
it" approach, in which^hey • were^ ordered to use the jiew 
system-,' and in which.*^they vere astutely, m^anipulated % Styl^, 
like -many o€her features of imple/tientat ion, m'us|\be viewed in 
relation to the context in which it .^s applied. 

One feet of features ;do^s ^eem to' hold ^across , all 
successful prpjects: ' ' . . *' . ^ - 
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"o understanding of individual users 
< ^ o • understanding of the' organizational or 

community cbntejjt*, 
o • understanding of the technology - . | 
o understanding'of t?ie properties of tff^ media 
.concerned. , ' , • 

We' cannot ar^ue that these are necessary preconditions 
t<f success from .the fact that they are -present among 
successful projects. They may be ' incijjental by-products of 
success. It does, however appear enjinently plausible to 
conclude that any , implementatidri team! shjpuld incorporate such 
understanding or have the ability to develop- it. 
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*An exception is provided by public conferencing 
terns which must work across -a wide variety of organi- 



sys 

zational contexts. 
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